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decanoyl, icosanoyl and henicosanoyl groups, of which the acetyl group is most preferred); 

carboxylated alkylcarbonyl groups, such as the succinyl, glutaryl and adipoyi groups; 

halogenated alkanoyl groups having from 2 to 6 carbon atoms, especially haiogenated acetyl groups 
(such as the chloroacetyl, dichloroacetyl, trichloroacetyl and trif luoroacetyl groups); 

lower alkoxyalkanoyl groups in which the alkoxy part has from 1 to 5, preferably from 1 to 3, carbon 
atoms and the alkanoyl part has from 2 to 6 carbon atoms and is preferably an acetyl group (such as the me- 
thoxyacetyl group); and 

unsaturated analogs of such groups, especially alkenoyl or alkynoyl groups having from 3 to 6 carbon 
atoms [such as the acryloyl, methacryloyl, propioloyi, crotonoyl, isocrotonoyl and (E)-2-methyl-2-butenoyl 
groups]; 

aromatic acyl groups, preferably arylcarbonyl groups, in which the aryi part has from 6 to 14, more preferably 
from 6 to 1 0, still more preferably 6 or 1 0, and most preferably 6, ring carbon atoms and is a carbocyclic group, 
which is unsubstituted or has from 1 to 5, preferably from 1 to 3 substituents, selected from substituents a, 
defined above and exemplified below, preferably: 

unsubstituted groups (such as the benzoyl, a-naphthoyl and p-naphthoyi groups); 

halogenated arylcarbonyl groups (such as the 2-bromobenzoyl and 4-chlorobenzoyl groups); 

lower alkyl-substituted arylcarbonyl groups, in which the or each aikyl substituent has from 1 to 5, pre- 
ferably from 1 to 4, carbon atoms (such as the 2,4,6-irimeihyibenzoyi and 4-ioiuoyi groups); 

lower alkoxy-substituted arylcarbonyl groups, in which the or each alkoxy substituent preferably has 
from 1 to 5, preferably from 1 to 4, carbon atoms (such as the 4-anisoyl group); 

carboxy-substituted arylcarbonyl groups, such as the 2-carboxybenzoyl, 3-carboxybenzoyl and 4-car- 
boxybenzoyl groups; 

nitro-substituted arylcarbonyl groups (such as the 4-nitrobenzoyl and 2-nitrobenzoyl groups); 

lower alkoxycarbonyl-substituted arylcarbonyl groups, in which the or each alkoxycarbonyl substituent 
preferably has from 2 to 6 carbon atoms [such as the 2-(methoxycarbonyl)benzoyl group]; and 

aryl-substituted arylcarbonyl groups, in which the aryl substituent is as defined above, except that, if 
it is substituted by a further aryl group, that aryl group is not itself substituted by an aryl group (such as the 
4-phenylbenzoyl group); 

heterocyclic groups having 5 or 6 ring atoms, of which 1 or 2 are hetero-atoms selected from oxygen, sulphur 
and nitrogen atoms, preferably oxygen or sulphur atoms, which groups may be unsubstituted or may have at 
least one substituent selected from substituents a, defined and exemplified above, and oxygen atoms; ex- 
amples include: 

the tetrahydropyranyl groups, which may be substituted or unsubstituted, such as the tetrahydropyran- 
2-yl and 4-methoxytetrahydropyran-4-yl groups; 

tetrahydrothiopyranyt groups, which may be substituted or unsubstituted, such as the tetrahydrothio- 
pyran-2-yl and 4-methoxytetrahydrothiopyran-4-yl groups; 

tetrahydrofuranyl groups, which may be substituted or unsubstituted, such as the tetrahydrofuran-2-yl 
group; and 

tetrahydrothienyl groups, which may be substituted or unsubstituted, such as the tetrahydrothien-2-yl 

group; 

tri-substituted silyl groups, in which all three or two or one of the substituents are alkyl groups having from 1 
to 5, preferably from 1 to 4, carbon atoms, and none, one or two of the substituents are aryl groups, as defined 
above, but preferably phenyl or substituted phenyl groups, preferably: 

tri(loweralkyl)silyl groups (such as the trimethylsilyl, triethylsilyi, isopropyldimethylsilyl, t-butyldime- 
thylsilyl, methyldiisopropylsilyl, methyldi-t-butyistlyf and triisopropylsilyl groups); and 

tri(lower alkyi)silyl groups in which one or two of the alkyl groups have been replaced by aryl groups 
(such as the diphenylmethylsilyi, diphenylbutylsilyl, diphenyM-butylsilyi, diphenylisopropylsilyl and phenyldii- 
sopropylsilyl groups); 

alkoxyalkyi groups, in which the alkoxy and alkyl parts each have from 1 to 5, preferably from 1 to 4, carbon 
atoms, especially alkoxymethyl groups, and such groups which have at least one, preferably from 1 to 5, more 
preferably from 1 to 3, and most preferably 1, substituents, preferably: 

lower alkoxymethyl groups and other alkoxyalkyi groups (such as the methoxymethyl, 1,1-dimethyl-1- 
methoxymethyl, ethoxymethyl, propoxymethyi, isopropoxymethyf, butoxymethyl and t-butoxymethyl groups); 

lower alkoxy-substituted lower alkoxymethyl groups (such as the methoxymethoxymethyl and 2-me- 
thoxyethoxymethyl groups); 

halogenated lower alkoxymethyl groups [such as the 2,2,2-trichloroethoxymethyl and bis(2-chloroe- 
thoxy)methyl groups]; and 

lower alkoxy-substituted ethyl groups (such as the 1-ethoxyethyl, 1-methyi-1-methoxyethyf and 1-iso- 
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propoxyethyl groups); 

other substituted ethyl groups, preferably: 

halogenated ethyl groups (such as the 2,2,2-trichloroethyl group); and 

arylselenyl-substituted ethyl groups, in which the aryl part is as defined above [such as the 2-(phenyl- 
selenyl)ethyl group]; 

aralkyl groups, preferably alkyl groups having from 1 to 4, more preferably from 1 to 3 and most preferably 1 
or 2, carbon atoms which are substituted with from 1 to 3 aryl groups, as defined and exemplified above, which 
may be unsubstituted (such as the benzyl, 1-phenylethyl, a-naphthylmethyi, p-naphthylmethyl, diphenylme- 
thyl, triphenylmethyl, a-naphthyldiphenylmethyl and 9-anthrylmethyI groups) or substituted on the aryl part 
with a lower alkyl group, a lower alkoxy group, a nitro group, a halogen atom, a cyano group, or an alkylenedioxy 
group having from 1 to 3 carbon atoms, preferably a methylenedioxy group, [such as the 4-methyl benzyl, 2,4,6- 
trimethylbenzyl, 3,4,5-trimethylbenzyl, 4-methoxybenzyl, 4-methoxyphenyldiphenylmethyl, 2-nitrobenzyl, 4- 
nitrobenzyl, 4-chlorobenzoyl, 4-bromobenzyl, 4-cyanobenzyl, 4-cyanobenzyldiphenylmethyl, bis(2-nitrophe- 
nyl)methyl and piperonyl groups); 

alkoxycarbonyl groups, especially such groups having from 2 to 7, more preferably 2 to 5, carbon atoms and 
which may be unsubstituted (such as the methoxycarbonyl, ethoxycarbonyl, t-butoxycarbonyl and isobutoxy- 
carbonyl groups) or substituted with a halogen atom or a tri-substituted stlyi group, e.g. a tri(lower alkylsilyl) 
group (such as the 2,2,2-trichlorcethcxycarbonyl and 2-iri met hyisi 'yleihoxycarbony i groups); 
alkenyloxycarbonyl groups in which the alkenyl part has from 2 to 6, preferably from 2 to 4, carbon atoms (such 
as the vinyloxycarbonyl and allyloxycarbonyl groups); and 

aralkyloxycarbonyl groups, in which the aralkyl part is as defined and exemplified above, and in which the aryl 
ring, if substituted, preferably has one or two lower alkoxy or nitro substituents (such as the benzyloxycarbonyl, 
4-methoxybenzyloxycarbonyl, 3,4-dimethoxybenzyloxycarbonyl, 4-bromobenzyloxycarbonyl, 2-nitrobenzy- 
loxycarbonyl and 4-nitrobenzyloxycarbonyl groups). 

Examples of protecting groups capable of cleavage by biological means such as hydrolysis in vivo include: 
for example, t he foregoing carbonyloxyalkyl groups; the foregoing aliphatic acyl groups; the foregoing aromatic 
acyl groups; a salt residue of a carboxylated lower alkytcarbonyl group, such as a salt residue of a succinic 
acid monoester; a salt residue of a phosphate; an ester residue of an amino acid; a carbamoyl group; a sub- 
stituted carbamoyl group, which is a carbamoyl group substituted by one or two alkyl groups each having from 
1 to 6 carbon atoms, such as the methylcarbamoyt, dimethylcarbamoyl, ethylcarbamoyl, propylcarbamoyl, bu- 
tylcarbamoyl, t-butylcarbamoyl, pentylcarbamoyl or hexylcarbamoyl groups; and a carbonyloxyalkyloxycarbo- 
nyl group, such as a pivaloyloxymethyloxycarbonyl group. It is simple to determine whether a protecting group 
is capable of cleavage by biological means such as hydrolysis in vivo, by administering a protected compound 
or pharmaceutically acceptable salt thereof by intravenous injection to a laboratory animal, such as a rat or 
mouse, and then determining the nature of the active compound recovered from the body fluids of the animal 
used. 

Examples of preferred protecting groups for the protected hydroxy group include: the tetrahydrof uranyl, 
tetrahydropyranyl and tetrahydrothiopyranyl groups; the siryl groups; the alkoxymethyl groups; the methoxy- 
methoxymethyl group; the aralkyl groups; and the aralkyloxycarbonyl groups; more preferably the tetrahydro- 
pyranyl, methoxymethyl, benzyl, p-methoxybenzyl, e-bromobenzyl, benzyloxycarbonyl, p_-methoxy benzylox- 
ycarbonyl and pj-bromobenzyloxycarbonyl groups. 

R 7a represents any of the groups represented by R 7 but in which a ring nitrogen atom or atoms is or are 
substituted with an amino-protecting group or a lower alkyl group and one or more of the ring carbon atom or 
atoms may optionally be substituted with any of substituents e, defined and exemplified above, except that 
any hydroxy group is protected. 

There is no particular limitation upon the nature of the amino-protecting group which may be used, and 
any such group conventionally used for this purpose may equally be used here. Examples of preferred amino- 
protecting groups include: aliphatic acyl groups, aromatic acyl groups, alkoxycarbonyl groups alkenyloxycar- 
bonyl groups, aralkyloxycarbonyl groups, silyl groups and aralkyl groups, all such as those defined above in 
relation to hydroxy-protecting groups. Of these, we prefer the t-butoxycarbonyl, benzyl, p^methoxybenzyl, p- 
bromobenzyl, benzyloxycarbonyl, p^methoxybenzyloxycarbonyl and p_-brornobenzyloxycarbonyl groups. 

In more detail, the compounds of the present invention may be prepared as illustrated in the following 
Reaction Schemes A, B and C. 

Reaction Scheme A: 

In Reaction Scheme A, a compound of formula (la), which is a compound of formula (I) in which B is re- 
placed by B' (as defined above) is prepared: 
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Reaction Scheme A: 



10 




15 (II) 



R4a 




StepA2 



da) 



40 In the above formulae, R 1 , R 2 , R 1a , A, A, B\ Z, R*, R* R4a and are as defined above. 
StepAl: 

Step A1 of this reaction scheme involves the preparation of a compound of formula (la') by reacting a conv 
45 pound of formula (II) with a compound of formula (III). 

Where Z repesents a group or atom capable of leaving in a nucleophilic reaction, such as a halogen atom, 
an alkanesulphonyloxy group or an aryisulphonyloxy group, the reaction is normally and preferably carried 
out in an inert solvent and in the presence of a base. 

There is no particular restriction on the nature of the base employed, and any base commonly used in 
so reactions of this type may equally be used here, provided that it has no adverse effect on any part of the mol- 
ecule of the reagents. Examples of preferred bases include: alkali metal carbonates, such as sodium carbonate 
or potassium carbonate; alkali metal hydrogen-carbonates, such as sodium hydrogencarbonate or potassium 
hydrogencarbonate; alkali metal fluorides, such as sodium fluoride or potassium fluoride; alkali metal hydrides, 
such as sodium hydride, potassium hydride or lithium hydride; alkali metal alkoxides, such as sodium meth- 
55 oxide, sodium ethoxide, potassium t-butoxide or lithium methoxide; and organic amines, such as pyridine, pi- 
coline, triethylamine, N-methylmorpholineor4-dimethylaminopyridine. Of these, we preferthe alkali metal car- 
bonates, alkali metal fluorides, alkali metal hydrides and alkali metal alkoxides. 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
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or on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocarbons, such as hexane, benzene or toluene; haJogenated hydrocarbons, preferably 
halogenated aliphatic hydrocarbons, such as methylene chloride, chloroform or 1,2-dichloroethane; ethers, 
5 such as diethyl ether, tetrahydrof uran or dioxane; ketones, such as acetone or methyl ethyl ketone; nitriles, 
such as acetonitrile; amides, such as dimethylacetamide, dimethylformamide, N-methyl-2-pyrrolidinone or 
hexamethylphosphorictriamide; and sulphoxides, such as dimethyl sulphoxide. A single one of these solvents 
or a mixture of any two or more of them may be employed. Of these, we prefer the ethers, ketones, amides 
and sulphoxides. 

10 In order that the reaction may proceed more effectively, it can be conducted in the presence of a quatern- 
ary ammonium salt, such as benzyltriethylammonium chloride or tetrabutylammonium chloride, or a crown 
ether, such as dibenzo-18-crown-6. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention, although the preferred temperature may vary, depending upon the nature of the 
15 starting compounds (II) and (III) as well as the nature of the solvent and base. In general, we find it convenient 
to carry out the reaction at a temperature of from 0°C to 100°C, more preferably from 10°C to 80°C. The time 
required for the reaction may also vary widely, depending on many factors, notably the reaction temperature 
and the nature of the reagents and solvent employed. However, provided that the reaction is effected under 
the preferred conditions outlined above, a period of from 30 minutes to 48 hours, more preferably from 1 io 
20 24 hours will usually suffice. 

Where Z represents a hydroxy group, the reaction of this Step is normally and preferably carried out in 
an inert solvent in the presence of triphenylphosphine and azodicarboxylic acid esters, such as dimethyl azo- 
dicarboxylate or diethyl azodicarboxylate. 

The inert solvents to be used are as exemplified above, preferably an aromatic hydrocarbons, a halogen- 
25 ated hydrocarbon or an ether. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention, although the preferred temperature may vary, depending upon the nature of the 
starting compounds (II) and (III) as well as the nature of the solvent and base. In general, we find it convenient 
to carry out the reaction at a temperature of from -20°C to 100°C, more preferably from 10°C to 80°C. The 
30 time required for the reaction may also vary widely, depending on many factors, notably the reaction temper- 
ature and the nature of the reagents and solvent employed. However, provided that the reaction is effected 
under the preferred conditions outlined above, a period of from 30 minutes to 48 hours, more preferably from 
1 to 24 hours will usually suffice. 

After completion of the reaction, the desired compound of formula (la') can be recovered from the reaction 
35 mixture by conventional means. For example, in one suitable recovery procedure, insoluble materials, if any, 
are filtered off, and then the solvent is distilled off from the filtrate under reduced pressure, to give the desired 
compound. Alternatively, the solvent is distilled off under reduced pressure, the residue is diluted with water 
and extracted with a water-immiscible organic solvent, such as ethyl acetate, the extract is dried over a drying 
agent, such as anhydrous magnesium sulphate, and finally the solvent is distilled off. The resulting residue 
40 can, if necessary, be further purified by conventional means, for example, by recrystallization or the various 
chromatography techniques, notably column chromatography. 

StepA2: 

45 step A2 is optional and may consist of one or more of the following reactions: 

Reaction (a): elimination of the hydroxy-protecting group included in R 1a , R 4 * or R fe ; 
Reaction (b): reduction of any carbon-carbon double bond included in A; and 
Reaction (c): conversion of a cyano group to a carbamoyl group. 
These reactions may be conducted in any desired order. 

50 

Reaction (a): 

In Reaction (a), the hydroxy-protecting group included in R 1a , R* 3 or R 58 is eliminated. The nature of this 
reaction will, of course, depend upon the type of the protecting group, but the reactions involved are well- 
55 known in the field of organic synthetic chemistry. 

For example, where the hydroxy-protecting group is an aralkyl or aralkyloxycarbonyl group, elimination 
may be carried out by reacting the protected compound with hydrogen (normally under a pressure of from 1 
to 10 atmospheres, more preferably from 1 to 3 atmospheres). 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular re- 
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striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: alcohols, such as methanol, ethanol or isopropanol; ethers, such as diethyl ether, tetrahy- 
drof uran or dioxane; aromatic hydrocarbons, such as toluene, benzene or xylene; aliphatic hydrocarbons, such 
as hexane or cyclohexane; esters, such as ethyl acetate or butyl acetate; and fatty acids, such as acetic acid. 
A mixture of any one or more of these organic solvents with water may also be used. 

The reaction is carried out in the presence of a catalyst for catalytic reduction, preferably palladium on 
charcoal, Raney nickel, platinum oxide, platinum black, rhodium on alumina, triphenylphosphine-rhodium 
choride or palladium on barium sulphate. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 100°C, more preferably from 20°C to 80°C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period 
of from 30 minutes to 48 hours, more preferably from 1 to 24 hours will usually suffice. 
The reaction is accompanied by the reduction of any double bond include in A'. 
Where the hydroxy-protecting group is an alkoxyalkyl group, such as a methoxymethyl or methoxymethox- 
ymethy! group, cr a heterocyclic group, such as a tetrahydropyranyl group, elimination may be effected by re- 
acting the protected compound with an acid (for example: an inorganic acid, such as hydrogen chloride, nitric 
acid, hydrochloric acid or sulphuric acid; an organic acid, such as acetic acid, trifluoroacetic acid, methane- 
sulphonic acid or p-tohienesulphonic acid; a Lewis acid, such as boron trifluoride; or a strongly acidic cation 
exchange resin, such as Dowex 50W (trade mark). Of these, we prefer the inorganic and organic acids, more 
preferably hydrochloric acid, sulphuric acid or trifluoroacetic acid. 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocarbons, such as hexane or benzene; halogenated hydrocarbons, preferably halogen- 
ated aliphatic hydrocarbons, such as methylene chloride or chloroform; esters, such as ethyl acetate; ketones, 
such as acetone or methyl ethyl ketone; alcohols, such as methanol or ethanol; ethers, such as diethyl ether, 
tetrahydrof uran or dioxane; and mixtures of any one or more of these organic solvents with water. Of these, 
we prefer the esters, ethers and halogenated hydrocarbons. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
-10°C to 100°C, more preferably from -5°C to 50°C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period 
of from 5 minutes to 48 hours, more preferably from 30 minutes to 10 hours will usually suffice. 

After completion of the reaction, the desired compound can be recovered from the reaction mixture by 
conventional means. For example, the reaction mixture is neutralized, insoluble materials, if any, are filtered 
off, the filtrate is diluted with a water-immiscible organic solvent, such as ethyl acetate, the extract is washed 
with water and then the solvent is distilled off. The desired compound can, if necessary, be further purified 
by conventional means, for example, recrystallization, reprecipitatton, or the various chromatography techni- 
ques, notably column chromatography. 

Reaction (b): 

In Reaction (b), a double bond represented by A' is reduced. The reaction conditions employed are similar 
to those employed in the foregoing elimination reaction (a) when the hydroxy-protecting group is an araikyl 
group. 

Reaction (c): 

In Reaction (c), a cyano group is converted to a carbamoyl group, for example by reacting the cyano com- 
pound with a base. There is no particular restriction on the nature of the base employed, and any base com- 
monly used in reactions of this type may equally be used here, provided that it has no adverse effect on any 
part of the molecule of the reagents. Examples of preferred bases include: alkali metal hydroxides, such as 
sodium hydroxide or potassium hydroxide; and alkali metal carbonates, such as sodium carbonate or potassium 
carbonate, of which the alkali metal hydroxides are preferred. 
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The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: water; aqueous alcohols, such as aqueous methanol or aqueous ethanol; and aqueous 
ethers, such as aqueous diethyl ether, aqueous tetrahydrofuran or aqueous dioxane, of which the aqueous 
alcohols are preferred. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
1 0°C to 200°C, more preferably from 50°C to 1 50°C. The time required for the reaction may also vary widely, 
depending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided that the reaction is effected under the preferred conditions outlined above, a period 
of from 30 minutes to 48 hours, more preferably from 1 to 20 hours will usually suffice. 

After completion of the reaction, the desired compound can be recovered from the reaction mixture by 
conventional means. For example, the reaction mixture is neutralized, or insoluble materials, if any, are filtered 
off, a water-immiscible organic solvent, such as ethyl acetate is added thereto, the extract is washed with water 
and then the solvent is distilled off. The desired compound thus obtained may, if desired, be further purified 
by conventional means, for example, recrystallization, reprecipitation, or the various chromatography techni- 
ques, notably column chromatography. 

Reaction Scheme B: 

In Reaction Scheme B, a compound of formula (lb) is prepared, that is a compound of formula (I) wherein 
R 3 represents a group of formula: 

-CH 2 CH(OR«)CH r NR 4 R5 
wherein R 4 , R 5 and R 6 are as defined above. 
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Reaction Scheme B: 



Rl 




Step B1: 

In Step B1 , a compound of formula (V) is prepared by reacting a compound of formula (II) with a compound 
of formula (IV). This reaction is essentially the same as that described above in Step A1 of Method A, and 
may be carried out using the same reagents and reaction conditions. 
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Step B2; 

In Step B2, a compound of formula (lb 1 ) is prepared by reacting a compound of formula (V) with an amino 

5 compound of formula (VI). 

The reaction is normally and preferably effected in the presence of a solvent. There is no particular re- 
striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: hydrocarbons, such as hexane, benzene or toluene; halogenated hydrocarbons, preferably 

10 halogenated aliphatic hydrocarbons, such as methylene chloride, chloroform or 1,2-dichloroethane; ethers, 
such as diethyl ether, tetrahydrof uran or dioxane; ketones, such as acetone or methyl ethyl ketone; nitriles, 
such as acetonitrile; amides, such as dimethylacetamide, dimethylfbrmamide, N-methyl-2-pyrrolidinone or 
hexamethytphosphoric triamide; sulphoxides, such as dimethyl sulphoxide; and water. If desired, a single one 
of these solvents or a mixture of any two or more of them may be used. Of these, we prefer the ethers, ketones, 

15 amides, sulphoxides and water or a mixture of any two or more of these solvents. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention, although the preferred temperature may vary, depending upon the nature of the 
starting compounds (V) and (VI) as well as the nature of the solvent and base. In general, we find it convenient 
to carry out the reaction at a temperature of from 0°C to 1 00°C, more preferably from 20°C to 80°C. The time 

20 required for the reaction may also vary widely, depending on many factors, notably the reaction temperature 
and the nature of the reagents and solvent employed. However, provided that the reaction is effected under 
the preferred conditions outlined above, a period of from 30 minutes to 48 hours, more preferably from 1 to 
24 hours will usually suffice. 

After completion of the reaction the desired compound of formula (lb') can be recovered from the reaction 

25 mixture by conventional means. For example, in one suitable recovery procedure, the solvent is simply distilled 
off under reduced pressure. Alternatively, the solvent is distilled off under reduced pressure, the residue is 
mixed with water and extracted with water-immiscible organic solvent and then the extract is dried over a dry- 
ing agent, such as anhydrous magnesium sulphate, after which the solvent is distilled off to produce the desired 
compound. The product can, if necessary, be further purified by conventional means, for example, recrystall- 

30 ization, or the various chromatography techniques, notably column chromatography. 

Step B3: 

Step B3 is optional and may consist of any one or more of the following reactions: 
35 Reaction (a): acylation of a hydroxy group produced by Step B2; 

Reaction (b): elimination of a hydroxy-protecting group included in R 1a , R 43 and/or R 53 ; 
Reaction (c): reduction of a double bond included in A'; and 
Reaction (d): conversion of a cyano group to a carbamoyl group. 
These reactions may be conducted in any desired order. 

40 

Reaction (a): 

In Reaction (a) acylation of a hydroxy group may be carried out by procedures well-known in organic syn- 
thetic chemistry. For example, acylation may be carried out by reacting the starting compound with a C2 - C 5 
45 alkanoyl halide, such as acetyl chloride, proionyl chloride, butyryl chloride, butyryl bromide, valeryl chloride 
or pivaloyl chloride; a C 3 - C 10 aliphatic carboxylic anhydride, such as a mixed acid anhydride of formic acid 
and acetic acid, acetic anhydride, propionic anhydride, valeric anhydride or pivaloic anhydride; or a cyclic acid 
anhydride, such as succinic anhydride, glutaric anhydride or adipic anhydride. 

The reaction is normally and preferably effected in the presence of a solvent There is no particular re- 
50 striction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the reagents, at least to some extent Examples of suitable 
solvents include: aromatic hydrocarbons, such as benzene or toluene; halogenated hydrocarbons, preferably 
halogenated aliphatic hydrocarbons, such as methylene chloride or chloroform; esters, such as ethyl acetate; 
ethers, such as tetrahydrof uran or dioxane; ketones, such as acetone or methyl ethyl ketone; and amides, 
55 such as dimethylacetamide. 

The reaction may be carried out in the presence or absence of a base, preferably an organic tertiary amine, 
such as triethylamine, pyridine, diethylisopropylamine or4-dimethylaminopyridine. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
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0°C to 120°C t more preferably from 0°C to 80°C. The time required for the reaction may also vary widely, de- 
pending on many factors, notably the reaction temperature and the nature of the reagents and solvent em- 
ployed. However, provided thatthe reaction is effected under the preferred conditions outlined above, a period 
of from 1 to 24 hours, more preferably from 1 to 16 hours will usually suffice. 

After completion of the reaction, the reaction product can be recovered from the reaction mixture by con- 
vent bnal means. For example, recovery may be carried out in a similar manner to that described in Step A1 
of Method A. 

Reaction (b): 

In Reaction (b) a hydroxy- protecting group is eliminated. This reaction is essentially the same as that de- 
scribed above in Reaction (a) of Step A2 of Method A, and may be carried out using the same reagents and 
reaction conditions. By selecting the type of protecting group and the conditions employed for its elimination, 
the protecting group included in R 1a , R 4 * and/or R 58 can be selectively eliminated. 

Reaction (c): 

In Reaction (c) reduction of a double bond included in A' is carried out. mis reaction is essentiaiiy the same 
as that described above in Reaction (a) of Step A2 of Method A, in which the hydroxy-protecting group is an 
aralkyl group, and may be carried out using the same reagents and reaction conditions. 

Reaction (d): 

In Reaction (d) conversion of a cyano group to a carbamoyl group is carried out This reaction is essentially 
the same as that described above in Reaction (c) of Step A2 of Method A, and may be carried out using the 
same reagents and reaction conditions. 

Reaction Scheme C: 

In Reaction Scheme C, a compound of formula (Ic) is prepared, that is a compound of formula (I) wherein 
R 3 represents a group of formula -D-R 7 (wherein R 7 and D are as defined above). 
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Reaction Scheme C: 

5 



10 



15 



20 



25 



30 



35 




StepCI: 

In Step C1 , a compound of formula (I'c) is prepared by reacting a compound of formula (II) with a compound 
45 of formula (VII). This reaction is essentially the same as that described above in Step A1 of Method A, and 
may be carried out using the same reagents and reaction conditions. 

Step C1: 

so step C2 is optional and may consist of any one or more of the following reactions: 
Reaction (a): elimination of a hydroxy-protecting group included in R 1a and R 7a ; 
Reaction (b): alkylation, acylation or carbamoylatkm of a hydroxy group produced by Reaction (a); 
Reaction (c): elimination of a nitrogen-protecting group included in R 7a ; 

Reaction (d): conversion of an alkoxycarbonyl group included in R 7a to a methyl group or of an alkanoyl 
55 group included in R 7a to alkyt group; 

Reaction (e): alkylation of a =NH group produced by reaction (c); 
Reaction (f): reduction of a double bond included in A'; and 
Reaction (g): conversion of a cyano group to a carbamoyl group. 
These reactions may be conducted in any desired order. 



85 



EP0 600 717 A1 



Reaction (a); 

In Reaction (a) a hydroxy-protecting group is eliminated. This reaction is essentially the same as that de- 
5 scribed above in Reaction (a) of Step A2 of Method A, and may be carried out using the same reagents and 
reaction conditions. By selecting the type of protecting group and the conditions employed for its elimination, 
the protecting group included in R 7a alone can be eliminated. 

Reaction (b): 

10 

In Reaction (b) alkyiation, acylation or carbamoylation of a hydroxy group is conducted by using an alky- 
lating, acytating or carbamoyl at ing agent in the presence of a base. This reaction is essentially the same as 
that described above in Reaction (a) of Step B3 of Method B, and may be carried out using the same reagents 
and reaction conditions. 

15 Examples of suitable alkylating, acyJating or carbamoylating agents to be used include: C)-C$ alky] ha- 
lides, such as methyl iodide, ethyl iodide, propyl iodide, butyl iodide, pentyl iodide or hexyl iodide; C, - C 6 alkyl 
haloformates, such as methyl chloroformate, methyl bromoformate, ethyl chloroformate, propyl chloroformate, 
isopropyi chloroformate, butyl chloroformate, t-butyl chloroformate, pentyl chloroformate or hexyl chlorofor- 
mate; Cz - C20 alkanoyl ha! ides, such as acetyl chloride, propionvi chloride, buiyryl bromide, vaieryt chloride, 

20 pivaloyl chloride, hexanoyl chloride, heptanoyl chloride, octanoyl chloride, lauroyl chloride, myristoyf chloride, 
tridecanoyl chloride, pentadecanoyl chloride, palmitoyl chloride, heptadecanoyl chloride, stearoyl chloride, 
nonadecanoyl chloride or icosanoyl chloride; C3 - C 10 aliphatic carboxytic acid anhydrides, such as a mixed 
acid anhydride of formic acid and acetic acid, acetic anhydride, propionic anhydride, valeric anhydride or pivalic 
anhydride; cyclic acid anhydrides, such as succinic anhydride, glutaric anhydride or adipic anhydride; isocyanic 

25 acid; C, - C 6 alkyl isocyanates, such as methyl isocyanate, ethyl isocyanate, propyl isocyanate, butyl isocyan- 
ate, pentyl isocyanate or hexyl isocyanate; and dialkylcarbamoyl halides, in which each alkyl group has from 
1 to 6 carbon atoms, such as N,N-dimethy1carbamoyl chloride, N.N-diethylcarbamoyl chloride, N,N-dipropyl- 
carbamoyl chloride, N,N-dibutyl carbamoyl chloride, N,N-dipentytcarbamoyl chloride or N,N-dihexylcarbamoyl 
chloride. 

30 Examples of suitable bases which may be used in this reaction include: alkali metal carbonates, such as 
sodium carbonate or potassium carbonate; alkali metal fluorides, such as sodium fluoride or potassium fluoride; 
alkali metal hydrides, such as sodium hydride; and organic tertiary amines, such as triethylamine, pyridine, 
diethylisopropylamine or 4-dimethylaminopyridine. 

35 Reaction (c): 

In Reaction (c) elimination of a nitrogen-protecting group included in R 7a is effected. The nature of the 
elimination reaction depends upon the type of protecting group, but the reaction may be conducted by means 
well-known in organic synthetic chemistry. 
40 For example, where the nitrogen-protecting group is an aralkyl or aralkyloxycarbonyl group, elimination 
may be carried out in a similar manner to that described in Reaction (a) of Step B3, in which the hydroxy-pro- 
tecting group is an aralkyl group. 

Where the nitrogen-protecting group is a t-butoxycarbonyl group, elimination is carried out in a similar 
manner to that described in Reaction (a) of Step A3, in which the hydroxy-protecting group is an alkoxyalkyl 
45 group. 

Where the nitrogen-protecting group is an alkoxycarbonyl residue, the corresponding protecting group can 
be eliminated by subjecting the protected compound to hydrolysis using a base, preferably an alkali metal hy- 
droxide, such as lithium hydroxide, sodium hydroxide or potassium hydroxide; or an alkali metal carbonate, 
such as sodium carbonate or potassium carbonate. The reaction is normally and preferably effected in the pres- 

so ence of a solvent There is no particular restriction on the nature of the solvent to be employed, provided that 
it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at 
least to some extent Examples of suitable solvents include: alcohols, such as methanol or etna not; ethers, 
such as tetrahydrofuran or dioxane; water; and a mixture of one or more of these organic solvents with water. 
The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 

55 not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 100°C, more preferably from about room temperature to 60°C. The time required for the reaction may 
also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents 
and solvent employed. However, provided that the reaction is effected under the preferred conditions outlined 
above, a period of from 1 to 24 hours, more preferably from 1 to 16 hours, will usually suffice. 
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After completion of the reaction, the reaction product can be recovered from the reaction mixture by sim- 
ilar means to that described in Step A1 of Method A. 

Reaction (d): 

In Reaction (d) conversion of an alkoxycarbonyl group included in R 7a to a methyl group or of an alkanoyl 
group included in R 7a to an alkyl group is conducted by using a reducing agent, preferably an alkali metal alu- 
minum hydride, such as lithium aluminum hydride. The reaction is normally and preferably effected in the pres- 
ence of a solvent There is no particular restriction on the nature of the solvent to be employed, provided that 
it has no adverse effect on the reaction or on the reagents involved and that it can dissolve the reagents, at 
least to some extent. Examples of suitable solvents include: ethers, such as diethyl ether, tetrahydrof uran or 
dioxane. 

The reaction can take place over a wide range of temperatures, and the precise reaction temperature is 
not critical to the invention. In general, we find it convenient to carry out the reaction at a temperature of from 
0°C to 100°C, more preferably from about room temperature to 80°C. The time required for the reaction may 
also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents 
and solvent employed. However, provided that the reaction is effected under the preferred conditions outlined 
above, a period of from 30 minutes to 24 hours, more preferably from 1 to 16 hours, will usually suffice. 

After completion of the reaction, the reaction product can be recovered from the reaction mixture by sim- 
ilar means to that described in Step A1 of Method A. 

Reaction (e): 

In Reaction (e), alkylation of a =NH group produced by Reaction (c) is conducted by using a C, - C 6 alkyl 
halide, such as methyl iodide, ethyl iodide, propyl iodide, butyl iodide, pentyl iodide or hexyl iodide, as an al- 
kylating agent in the presence of a base, for example, an alkali metal carbonate, such as potassium carbonate 
or sodium carbonate, or an alkali metal hydride, such as sodium hydride. This reaction is essentially the same 
as that described above in Reaction (a) of Step B3, and may be carried out using the same reagents and re- 
action conditions. 

Reaction (f): 

In Reaction (f), conditions for reducing a double bond included in A' are similar to those described in Re- 
action (a) of Step A2 of Method A in relation to the elimination of a hydroxy-protecting group, which is an aralkyl 
group. 

Reaction (g): 

In Reaction (g), conversion of a cyano group toa carbamoyl group is carried out. This reaction is essentially 
the same as that described above in Reaction (c) of Step A2 of Method A, and may be carried out using the 
same reagents and reaction conditions. 

The compounds of formula (I) can be converted to pharmacuetically acceptable salts by treatment with 
an acid by conventional means. For example, salts can be prepared by reacting the base with the correspond- 
ing acid. The reaction is normally and preferably effected in the presence of a solvent. There is no particular 
restriction on the nature of the solvent to be employed, provided that it has no adverse effect on the reaction 
or on the reagents involved and that it can dissolve the reagents, at least to some extent. Examples of suitable 
solvents include: ethers, such as diethyl ether, tetrahydrof uran or dioxane; alcohols, such as methanol or etha- 
nol; and halogenated hydrocarbons, preferably halogenated aliphatic hydrocarbons, such as methylene chlor- 
ide or chloroform. The reaction can take place over a wide range of temperatures, and the precise reaction 
temperature is not critical to the invention. In general, we find it convenient to carry out the reaction at a tem- 
perature of about room temperature . The time required for the reaction may also vary widely, depending on 
many factors, notably the reaction temperature and the nature of the reagents and solvent employed. How- 
ever, provided that the reaction is effected under the preferred conditions outlined above, a period of from 5 
minutes to 1 hours will usually suffice. The solvent may then be removed by distillation under reduced pres- 
sure. Alternatively the compound of formula (I) or its acid addition salt is absorbed on a column packed with 
an acidic resin (for example, CM Sephadex C-25 - trade mark) and the adsorbate is eluted with dilute hydro- 
chloric acid to produce the hydrochloride. 

The starting compounds used in Methods A to C are known or can be prepared by known methods (for 
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example, Japanese Patent Kokai Application No. Sho 55-20740, No. Hei 2-304022 and the like). Some com- 
pounds of formula (II) can also be prepared by the procedure summarized in the following Reaction Schemes 
D and E: 



Reaction Scheme D: 

OR12 




Step Dl 



(Ha) 
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In the above formulae: 
R 1a and R 2 are as defined above; 

A" represents a tetramethytene group which is unsubstituted or is substituted by an alkyt group having from 
5 1 to 4 carbon atoms; 

R a , R 9 , R 10 and R 11 are the same or different and each represents a hydrogen atom or an alkyl group having 
from 1 to 4 carbon atoms; 
R 12 represents a hydroxy-protecting group; 
R 13 represents a Ce - C 10 aryl group; and 
10 R 14 represents an alkyt group having from 1 to 6 carbon atoms. 

Reaction Scheme D: 

In Reaction Scheme D, a compound of formula (I la) is prepared, that is a compound of formula (II) wherein 
15 A' is a group of formula A", wherein A" is as defined above. 

Step D1: 

in Siep D1 a compound of formuia (X) is prepared by reacting a compound of formula (v'iii) with a com- 
20 pound of formula (IX). The reaction can take place overa wide range of temperatures, and the precise reaction 
temperature is not critical to the invention. In general, we find it convenient to carry out the reaction at a tem- 
perature of from 0°C to 200°C, more preferably from 20°C to 150°C. The time required for the reaction may 
also vary widely, depending on many factors, notably the reaction temperature and the nature of the reagents 
and solvent employed. However, provided that the reaction is effected under the preferred conditions outlined 
25 above, a period of from 30 minutes to 24 hours, more preferably from 1 to 10 hours will usually suffice. The 
reaction is normally and preferably effected in the presence of a solvent There is no particular restriction on 
the nature of the solvent to be employed, provided that it has no adverse effect on the reaction or on the re- 
agents involved and that it can dissolve the reagents, at least to some extent Examples of suitable solvents 
include: nit riles, such as acetonitrile; aromatic hydrocarbons, such as benzene, toluene or xylene; amides, 
30 such as dimethylacetamide, N-methyl-2-pyrrolidinone or hexamethyl phosphoric triamide; and ethers, such as 
diethyl ether, tetrahydrofuran or dioxane. The compound of formula (IX) is readily prepared by a synthetic 
method via an ylide, which is well-known in the field of organic chemistry. For example, it can be synthesized 
by reacting a compound of formula (IX'): 



40 



45 




(wherein R 2 , R 11 , R 12 and R 13 are as defined above, and X represents a halogen atom) with a base, for example, 
an amine, such as 1,8-diazabicyclo[5,4,0]undec-7-eneor 1,5-diazabicydo[4,3,0]non-5-ene; an alkali metal hy- 

so droxide, such as sodium hydroxide or potassium hydroxide; an alkali metal hydride, such as lithium hydride, 
sodium hydride or potassium hydride; an alkali metal amide, such as sodium amide or potassium amide; or an 
alkali metal alkoxide, such as sodium methoxide, sodium ethoxide or potassium t-butoxide. The reaction can 
take place over a wide range of temperatures, and the precise reaction temperature is not critical to the in- 
vention. In general, we find it convenient to carry out the reaction at a temperature of from 0°C to 1 00°C, more 

55 preferably from 10°C to 60°C. The time required for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, pro- 
vided that the reaction is effected under the preferred conditions outlined above, a period of from 10 minutes 
to 10 hours, more preferably from 30 minutes to 5 hours, will usually suffice. The reaction is normally and 
preferably effected in the presence of a solvent There is no particular restriction on the nature of the solvent 
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to be employed, provided that it has no adverse effect on the reaction or on the reagents involved and that it 
can dissolve the reagents, at least to some extent. Examples of suitable solvents include: nitrites, such as acet- 
onitrile; hydrocarbons, such as hexane, benzene or toluene; amides, such as dimethylacetamide, N-methyl- 
5 2-pyrrolidinone or hexamethylphosphoric triamide; ethers, such as diethyl ether, tetrahydrof uran or dioxane; 
alcohols, such as methanol, ethanol, propanol orisopropanol; halogenated hydrocarbons, preferably halogen- 
ated aliphatic hydrocarbons, such as methylene chloride, chloroform or dichforoethane; water; or a mixture of 
one or more of these organic solvents with water. 

10 Step D2: 

In Step D2, a compound of formula (Ha) is prepared from the compound of formula (X) by reduction of the 
double bond and subsequent elimination of the hydroxy-protecting group represented by R 12 . This reaction is 
essentially the same as that described above in Step A2 of Method A, and may be carried out using the same 
15 reagents and reaction conditions. 

Reaction Scheme E: 

in Reaction Scheme E a compound of formula (iib), that is a compound of formuia (ii) wherein A ! represents 
20 a group of formula: 

CH(R 8 )CH(R 9 )CH=C(R 11 ) 

(wherein R 8 , R 9 and R 11 are as defined above) or a compound of formula (lie), that is a compound of formula 
(II) wherein A' represents a group of formula: 

CH(R8)CH(R9)CH 2 CH(R") 
25 (wherein R 8 , R 9 and R 11 are as defined above) is prepared. 

StepEi: 

In Step E1 a compound of formula (XII) is prepared from a compound of formula (XI) by reduction of the 
30 double bond and aJkoxycarbonyl group. This reaction is essentially the same as that described above in Re- 
action (b) of Step A2 of Method A, and may be carried out using the same reagents and reaction conditions. 

Step E2: 

35 In Step E2 a compound of formula (XIII) is prepared by reacting a compound of formula (XII) with an ox- 
idizing agent (for example, oxalyl chloride-dimethyl sulphoxide-triethylamine, sulphur trioxide-pyridine com- 
plex, pyridinium chlorochromate, pyridinium dichromate, or activated manganese dioxide). The reaction can 
take place over a wide range of temperatures, and the precise reaction temperature is not critical to the in- 
vention. In general, we find it convenient to carry out the reaction at a temperature of from 0°C to 100°C, more 

40 preferably from 10°C to 60°C. TTie time required for the reaction may also vary widely, depending on many 
factors, notably the reaction temperature and the nature of the reagents and solvent employed. However, pro- 
vided that the reaction is effected under the preferred conditions outlined above, a period of from 10 minutes 
to 10 hours, more preferably from 20 minutes to 3 hours will usually suffice. The reaction is normally and pre- 
ferably effected in the presence of a solvent There is no particular restriction on the nature of the solvent to 

45 be employed, provided that it has no adverse effect on the reaction or on the reagents involved and that it 
can dissolve the reagents, at least to some extent. Examples of suitable solvents include: halogenated hydro- 
carbons, preferably halogenated aliphatic hydrocarbons, such as methylene chloride or chloroform; ethers, 
such as diethyl ether, tetrahydrof uran or dioxane; and esters, such as ethyl acetate. 

so Step E3: 

In Step E3 a compound of formula (lib) is prepared by reacting a compound of formula (XIII) with a com- 
pound of formula (IX). This reaction is essentially the same as that described above in Step D1 of Method D, 
and may be carried out using the same reagents and reaction conditions. 

55 

Step E4: 

In Step E4 a compound of formula (He) is prepared from a compound of formula (lib) by reduction of the 
double bond and subsequent elimination of the hydroxy-protecting group represented by R 12 . This reaction is 
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essentially the same as that described above in Step A2 of Method A, and may be carried out using the same 
reagents and reaction conditions. 

BIOLOGICAL ACTIVITY 

Test Example 1 

Vasoconstriction Experiment 

Contractions of the rat caudal ateries were investigated by the method of Van NeutenetaJ. (J. Pharmacol. 
Exp. Ther., 218, 217 - 230, 1981). 

Male Sprague-Dawley rats, each weighing approximately 500 g, were sacrificed by rapid exsanguination. 
The caudal arteries were dissected free from connective tissue and cut into spiral strips (2 x 20 mm). The re- 
sulting preparations were mounted in organ baths, each containing 10 ml of Tyrode solution maintained at 
37°C, and then gassed with a mixture of 95% by volume 0 2 and 5% CO* The preparations were allowed to 
equilibrate for 1 hour before being used in the experiment. 

An initial optimum resting tension of 0.5 g was applied to the preparations, and isometric contractions 
were recorded with force-displacement transducers. The relaxant effects of the test compounds were deter- 
mined on preparations which had been precontracted with 5-HT (5-hydroxytryptamine) (3 x 10-*M), which is 
an agonist of the 5-HT 2 receptors, or phenylephrine (10-*M), which is an agonist of the adrenaline-ai receptors. 
After the constractile response to the 5-HT or the phenylephrine had reached a steady state, the test com- 
pound was added cumulatively to the bathing medium. At the end of the experiments, papaverine (1 O^M) was 
added to produce the maximum relaxation. 

The relaxation induced by each test compound was calculated as a percentage of the maximum relaxation 
induced by 1 0-*M of papaverine. The concentrations causing one half of the maximum relaxation (IC50) were 
calculated by the method of least squares. The results are shown in Table 4. 
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Table 4 



Cpd. of Ex. No. 


5-HT 2 


IC50 (nM) adrenalrn-ct! 


1 


6.0 


6800 


2 


4.7 


3600 


14 


6.9 


5600 


48 


3.7 


2500 


50 


4.3 


3700 


58 


5.0 


4900 


97 


6.5 


660 


98 


5.4 


2200 


99 


6.1 


1300 


101 


3.7 


3700 


108 


2.2 


1700 


113 


2.2 


1200 


114 


5.7 


1100 


115 


3.3 


2300 


116 


2.2 


- 


117 


1.8 


5900 


118 


2.6 


5400 


120 


4.2 




121 


2.2 




123 


5.7 




124 


4.6 




MCI-9042 


72.0 


50000 



Test Example 2 

Receptor Binding Experiment 

Cerebral membrane fractions were prepared according to method of Leyson et ah (Mol. Pharmacol., 21^ 
301 - 314, 1982). Male Wistar rats, each weighing between 280 and 320 g, were used as the test animals. 

The rats were killed by decapitation, and then the brains were immediately removed from the skulls. The 
cortex and the striatium were separated, frozen, and then stored at -80°C until needed. 

The frozen cerebral tissues were placed in 50mM of a Tris-HCI buffer solution (pH 7.7) and homogenized 
using a Polytron PT-20; they were then centrifuged at 49,000 g for 10 minutes. [Tris is 
tris(hydroxymethyl)aminomethane]. The resulting pellet was again suspended in the same Tris buffer solution 
and centrifugation was repeated. Finally, the resulting pellet was again suspended in the same Tris buffer sol- 
ution, adjusting the protein content to 0.57 mg of protein per ml, and the suspension was stored at -80°C. 

The receptor binding assay was started by adding 440 uJ of the membrane suspention to a tube containing 
50 ui oPH-ligand and 1 0 \i\ of the test compound (dissolved in dimethyl sulphoxide). The mixture was incubated 
for 1 hour at 30°C, and then the reaction was stopped by filtration under vacuum through a Whatman GF/B 
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glass The filter was rinsed twice, each time with 4 ml of an ice-cold Tris buffer solution, and then ACS-II was 
added and the radioactivity on the filter was measured using a liquid scintillation counter. 

Non-specific binding was assayed in the additional presence of 20 uM of atropine. 

The inhibition of binding by the test compound was analysed to estimate the 10^, (the concentration of 
the test compound causing 50% inhibition of binding) using the method of least squares. The results are shown 
in Table 5. 



Table 5 



Cpd. of Ex. No. 


serotonin-2 


IC50 (ng/ml) dopamine-2 


1 


8.9 


118 


2 


4.0 


6.2 


5 


11.5 


10.5 


14 


1.7 


87.1 


20 


54 


8 


78 


0.5 


17 


79 


8.7 


16 


80 


2.3 


22 


81 


3.0 


22 


82 


1.7 


17 


83 


0.9 


3.7 


85 


5.4 


8.8 


86 


1.7 


168 


90 


5.5 


168 



As the results in Table 4 clearly illustrate, the compounds of the present invention bind strongly and se- 
lectively to the serotonin-2 receptor. 

In conclusion, the compounds of the present invention potently and selectively block the serotonin-2 re- 
ceptor found in Wood vessel endothelial cells and platelets. As a result, they are extremely useful in blocking 
the vasoconstriction and blood platelet agglutination mediated through serotonin-2 receptors. Consequently, 
these compounds are useful for treating and preventing recurrence of circulatory organ disorders, for example, 
such ischemic diseases as arrhythmia, angina pectoris, and myocardial infraction, cerebrovascular diseases 
such as vasospasm subsequent to subarachnoid hemorrhage, and peripheral circulatory diseases such as 
Raynaud disease and Buerger disease. 

As the results in Table 5 clearly illustrate, the compounds of the present invention bind strongly to the 
serotonin-2 receptors and to the dopamine-2 receptors. 

In conclusion, the compounds of the present invention potently block the serotonin-2 receptors and the 
dopamine-2 receptors, and they are thus extremely useful for treating and preventing psychotropic diseases, 
such as psychophrenia without extrapyramidal syndrome. 

For these purposes, the compounds of the present invention can be administered orally in any suitable 
form, for example in the form of tablets, capsules, granules, powders or syrups, or parenterally by injection, 
suppositories or the like. These pharmaceutical preparations can be prepared by mixing the compound of the 
present invention with one or more adjuvants such as excipients (e.g. organic excipients including sugar der- 
ivatives such as lactose, sucrose, glucose, mannitoi or sorbitol; starch derivatives such as corn starch, potato 
starch, a-starch, dextrine or carboxymethyl starch; cellulose derivatives such as crystalline cellulose, low hy- 
droxypropyl-substituted cellulose, hydroxypropyimethyl cellulose, carboxymethyl cellulose, carboxymethyl 
cellulose calcium or internally bridged carboxymethyl cellulose sodium; gum arabic; dextran; and Puliulan; in- 
organic excipients including silicates such as light silicic acid anhydride (colloidal silicon dioxide), synthetic 
aluminium silicate or magnesium meta-silicic acid aluminate; phosphates such as calcium phosphate; carbon- 
ates such as calcium carbonate; and sulphates such as calcium sulphate); lubricants (e.g. metal stearates such 
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as stearic acid, calcium stearate or magnesium stearate; talc; colloidal silica; waxes such as bee gum or sper- 
maceti; boric acid; adipic acid; sulphates such as sodium sulphate; glycol; f umaric acid; sodium benzoate; DL- 
leucine; sodium salts of aliphatic acids; laurylsulphates such as sodium laurylsulphate or magnesium lauryl- 
sulphate; silicates such as silicic acid anhydride or silicic acid hydrate; and the foregoing starch derivatives); 
binders [e.g. polyvinyl pyrrolidone, Macrogol (polymer of glycols); and similar compounds to the excipients 
described above]; disintegrators {e.g. similar compounds to the excipients described above; and chemically 
modified starch-celluloses such as Crosscarmelose sodium (cross-linked sodium carboxymethylcellulose), so- 
dium carboxymethyl starch or bridged polyvinyl pyrrolidone); stabilizers (e.g. 2-hydroxybenzoates such as me- 
thyl paraben or propylparaben; alcohols such as chlorobutanol, benzyl alcohol or phenylethyl alcohol; benzalko- 
nium chloride; phenols such as phenol or cresd; thimerosal; dehydroacetic acid; and sorbic acid); corrigent 
(e.g. sweeteners, vinegar or perfums, which are conventionally used); diluents and the like. 

The dose will vary depending upon the condition and age of the patient and upon the route and type of 
administration but, for example, the compounds of the present invention can be administered at a daily dose 
of from 1 to 1000 mg (preferably from 10 to 500 mg) in the case of oral administration, or at a daily dose of 
from 0. 1 to 500 mg (from preferably 1 to 300 mg) in the case of intravenous injection to an adult human patient, 
which may be administered in single dose or in divided doses. 

The invention is further illustrated by the following non-limiting Examples, which demonstrate the prep- 
aration of compounds of the present invention, and the subsequent Preparations, which show the preparation 
of certain of the starting materials used in these Examples. 

EXAMPLE 1 

3-Dimethylamino-1-|2-(4-phenylbutyl)phenoxy r 2-propanol hydrochloride 
1 (a) 2-[2-(4-Phenylbutyl)phenoxymethylloxirane 

7.84 g of potassium t-butoxide were added at room temperature to a solution of 15.81 g of 2-(4-phe- 
nylbutyl)phenol (prepared as described in Preparation 3) in 350 ml of dimethylacetamide, and the resulting 
mixture was stirred at the same temperature for 20 minutes, after which 1 1 .46 ml of epibromohydrin were 
added to it The mixture was then stirred at room temperature overnight, after which the reaction mixture 
was partitioned between water and ethyl acetate. The organic layer was then washed with a saturated 
aqueous solution of sodium chloride, dried over anhydrous magnesium sulphate, and concentrated by 
evaporation under reduced pressure. The resulting residue was purified by column chromatography 
through silica gel, using a 7 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 19.68 
g (yield 99.8%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3t 270 MHz), 5 ppm: 

1.5- 1.8 (4H, multiplet); 

2.6 - 2.9 (6H, multiplet); 

3.2- 3.4 (1H, multiplet); 

3.97 (1H, doublet of doublets, J = 5 & 11 Hz); 
4.19 (1H, doublet of doublets, J = 3 & 11 Hz); 

6.8- 6.9 (2H, multiplet); 
7.1 - 7.35 (7H, multiplet). 

1(b) 3-Dimethylamino-1-[2-(4-phenylbutyl)phenoxy]-2-propanol 

30 ml of 50% by volume aqueous dimethylamine were added to a solution of 19.68 g of 2-[2-{4-phe- 
nylbutyl)phenoxymethylJoxirane [prepared as described in step (a) above] in 300 ml of tetrahydrof uran, 
and the resulting mixture was stirred at room temperature overnight At the end of this time, the solvent 
was removed by distillation under reduced pressure, and the pale yellow oily residue was purified by col- 
umn chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and me- 
thanol as the eluent, to give 20.6 g (yield 90.4%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
1.5- 1.8 (4H, multiplet); 
2.34 (6H, singlet); 

2.3- 2.8 (6H, multiplet); 

3.9- 4.2 (3H, multiplet); 
6.8 - 7.3 (9H, multiplet). 

1(c) 3-Dimethylamino-1-[2-(4-phenylbutyl)phenoxy]-2-propanol hydrochloride 

23.5 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 20.5 g of 3-di- 
methylamino-1-[2-(4-phenylbutyl)phenoxy]-2-propanol [prepared as described in step (b) above] in 200 ml 
of dioxane, and the resulting mixture was stirred at room temperature for 10 minutes. At the end of this 
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time, it was concentrated by evaporation under reduced pressure. The oily residue thus obtained was dis- 
solved in 50 ml of ethyl acetate, and the solution was allowed to stand at room temperature. The crystals 
which precipitated were collected by filtration and dried, to give 22.1 g (yield 97%) of the title compound 
5 as colourless needles, melting at 120 - 122°C. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 + D 2 0, 270 MHz), 8 ppm: 

1.5-1.8(4H,multiplet); 

2.5- 2.7 (4H, multiplet); 

2.89 (6H, singlet); 
10 3.1 - 3.4 (2H, multiplet); 

3.8 - 4.2 (2H, multiplet); 

4.4- 4.6 (1H, multiplet); 
6.83 (1H, doublet, J = 8.3 Hz); 
6.91 (1H, triplet, J = 7.3 Hz); 

15 7.1 - 7.3 (7H, multiplet). 

Infrared Absorption Spectrum (CHC? 3 ), cm 1 : 
1600, 1585, 1493, 1474, 1450, 1225. 

EXAMPLE 2 

20 

N,N-Dimethyl-3-[2-(4-phenylbutyl)phenoxy]propylamine hydrochloride 
2(a) N,N-Dimethyl-3-[2-(4-phenylbutyl)phenoxylpropylamine 

96 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) were added, whilst ice-cooling and 
stirring, to a solution of 226 mg of 2-(4-phenylbutyl) phenol (prepared as described in Preparation 3) in 1 0 

25 ml of dimethylacetamide, and the resulting mixture was stirred at the same temperature for 30 minutes. 
At the end of this time, 174 mg of 3-dimethylaminopropyl chloride hydrochloride were added, and the re- 
action mixture was stirred at 70°C for 14 hours. It was then poured into ice-water, and the aqueous mixture 
was extracted with ethyl acetate. The extract was washed with a saturated aqueous solution of sodium 
chloride, dried over anhydrous sodium sulphate and concentrated by evaporat ion under reduced pressure. 

30 The oily residue was purified by column chromatography through silica gel, using a 1 0 : 1 by volume mix- 
ture of methylene chloride and methanol as the eluent, to give 210 mg (yield 67%) of the title compound 
as a pale yellow oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.5- 1.8 (4H, multiplet); 
35 1.9-2.1 (2H, multiplet); 

2.29 (6H, singlet); 

2.51 (2H, triplet, J = 7.3 Hz); 

2.55 - 2.7 (4H, multiplet); 

4.00 (2H, triplet, J = 5.9 Hz); 
40 6.8- 6.95 (2H, multiplet); 

7.1-7.3 (7H, multiplet). 
2(b) N f N-Dimethyl-3-[2-(4-phenylbutyl)phenoxy]propylamine hydrochloride 

0.18 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 210 mg of N,N- 
dimethyl-3-[2-(4-phenylbutyl)phenoxy]propylamine [prepared as described in step (a) above] in 5 ml of 
45 ethyl acetate, and the resulting mixture was concentrated by distillation under reduced pressure. The re- 
sulting residue was dissolved in a small amount of ethyl acetate, and the resulting solution was allowed 
to stand at room temperature. The crystals which precipitated were collected by filtration to give 210 mg 
(yield 89%) of the title compound as colourless crystals, melting at 104 - 106°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 
50 1.55 - 1.8 (4H, multiplet); 

2.3 - 2.45 (2H, multiplet); 
2.55 - 2.8 (4H, multiplet); 
2.76 (6H, singlet); 

3.1 - 3.2 (2H, multiplet); 

55 4.06 (2H, triplet, J = 5.6 Hz); 

6.80 (1H, doublet, J = 7.8 Hz); 
6.91 (1H, triplet, J = 7.3 Hz); 
7.1 -7.3 (7H, multiplet). 
Infrared Absorption Spectrum (KBr), v,^ cm- 1 : 
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1600, 1586, 1494, 1472, 1452, 1241. 
EXAMPLE 3 

N,N-Dimethyl-2-[2-(4-phenylbutyl)phenoxy]ethylamine hydrochloride 
3(a) N,N-Dimethyl-2-|2-(4-phenylbutyl)phenoxy]ethylamine 

Following a procedure similar to that described in Example 2, 226mgof 2-(4-phenylbutyl)phenol (pre- 
pared as described in Preparation 3), 96 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) 
and 173 mg of dimethylaminoethyl chloride hydrochloride were reacted in dimethylacetamide. The crude 
product extracted was purified by column chromatography through silica gel, using a 20 : 1 by volume ma- 
ture of methylene chloride and methanol as the eluent, to give 230 mg (yield 77%) of the title compound 
as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
1.5- 1.8 (4H, multiplet); 
2.35 (6H t singlet); 
2.55- 2.7 (4H, multiplet); 
2.74 (2H, triplet, J = 5.9 Hz); 

4.07 (2H, triplet, J = 5.9 Hz); 
6.8- 6.95 (2H, multiplet); 
7.1-7.3 (7H, multiplet). 

3(b) N,N-Dimethyl-2-f2-(4-phenylbutyl)phenoxy3ethylamine hydrochloride 

0.39 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 230 mg of N,N- 
dimethyl-2-[2-(4-phenylbutyl)phenoxy]ethylamine [prepared as described in step (a) above] in 5 ml of ethyl 
acetate, and the resulting mixture was allowed to stand at room temperature. The crystals which precipi- 
tated were collected by filtration, washed with ethyl acetate and dried in vacuo , to give 241 mg (yield 93%) 
of the title compound as colourless crystals, melting at 170 - 173°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.5- 1.8 (4H, multiplet); 

2.55 - 2.8 (4H, multiplet); 

2.83 (6H, singlet); 

3.37 (2H, triplet, J =4.4 Hz); 

4.46 (2H,tripleU = 4.4 Hz); 

6.83 (1H, doublet, J = 7.8 Hz); 

6.94 (1H, triplet, J = 7.3 Hz); 

7.1 - 7.3 (7H, multiplet). 
Infrared Absorption Spectrum (KBr), crrr 1 : 

1602, 1588, 1497, 1473, 1454, 1244. 

EXAMPLE 4 

N,N-Diethyl-2-[2-(4-phenylbutyl)phenoxy]ethylamine hydrochloride 
4(a) N,N-Diethyl-2-[2-(4-phenylbutyl)phenoxyIethylamine 

Following a procedure similar to that described in Example 2, 340 mg of 2-(4-phenylbutyl)phenol (pre- 
pared as described in Preparation 3), 140 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) 
and 310 mg of 2-diethylaminoethyl chloride hydrochloride were reacted in 20 ml of dimethylacetamide. 
The crude product, extracted following the procedure of Example 2, was purified by column chromatog- 
raphy through silica gel, using a 30 : 1 by volume mixture of methylene chloride and methanol as the elu- 
ent, to give 480 mg (yield 98%) of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.08 (6H, triplet, J = 7.3 Hz); 
1.55- 1.8 (4H, multiplet); 
2.6-2.75 (8H, multiplet); 
2.89 (2H, triplet, J = 6.3 Hz); 
4.04 (2H, triplet, J = 6.3 Hz); 
6.8- 6.95 (2H P multiplet); 
7.1 - 7.35 (7H, multiplet). 

4(b) N,N-Diethyl-2-[2-(4-phenylbutyl)phenoxy]ethylamine hydrochloride 

0.59 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 490 mg of N.N- 
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<liethyl-2-[2-(4-phenylbutyl)phenoxy]ethylamine [prepared as described in step (a) above] in 5 ml of ethyl 
acetate, and the crystals which precipitated were collected by filtration, washed with ethyl acetate and 
dried in vacuo, to give 216 mg (yield 40%) of the title compound as colourless crystals, melting at 135 - 
138°C. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.42 (6H, triplet, J = 7.3 Hz); 
1.5- 1.8 (4H, multiplet); 

2.5- 2.7 (4H, multiplet); 

3.05 - 3.35 (4H, multiplet); 
3.35- 3.5 (2H, multiplet); 
4.45- 4.55 (2H, multiplet); 
6.86 (1H, doublet, J = 8.3 Hz); 
6.94 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (7H, multiplet). 

Infrared Absorption Spectrum (KBr), cnH: 
1602, 1588, 1497, 1456, 1246. 

EXAMPLE 5 

1-Methyl-2-{2-r2-(4-phenylbutyl)phenoxylethyl}pyrrolidine hydrochloride 
5(a) 1-Methyl-2-{2-[2-(4-phenylbutyl)phenoxy]ethyl}pyrrolidine 

522 mg of diethyl azodicarboxylate were added, whilst ice-cooling and stirring, to a solution of 226 
mg of 2-(4-phenylbutyl)phenol (prepared as described in Preparation 3), 390 mg of 2-(2-hydroxyethyl)-1- 
methylpyrrolidine and 790 mg of triphenylphosphine in 40 ml of methylene chloride, and the resulting mix- 
ture was stirred at room temperature for 14 hours. At the end of this time, the reaction mixture was con- 
centrated by evaporation under reduced pressure, and the resulting residue was partitioned between ethyl 
acetate and water. The organic layer was washed with a saturated aqueous solution of sodium chloride, 
dried over anhydrous sodium sulphate and concentrated by evaporation under reduced pressure. The re- 
sulting yellow oily concentrate was purified by column chromatography through silica gel, using a 10 ; 1 
by volume mixture of methylene chloride and methanol as the eluent, to give 130 mg (yield 38%) of the 
title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.6- 2.6 (12H, multiplet); 
2.44 (3H, singlet); 

2.6 - 2.75 (4H, multiplet); 
3.2-3.3 (1H, multiplet); 
3.95- 4.15 (2H, multiplet); 
6.85 (1H, doublet, J = 8.6 Hz); 
6.89 (1H f triplet, J = 7.3 Hz); 
7.1 - 7.4 (7H, multiplet). 

5(b) 1-Methyl-2-{2-[2-(4-phenyibutyl)phenoxy]ethyl)pyrrolidine hydrochloride 

0.2 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 130 mg of 1-methyl- 
2-{2-[2-(4-phenylbutyl)phenoxy]ethyl}pyrrolidine [prepared as described in step (a) above] in 5 ml of ethyl 
acetate, and the resulting mixture was worked up in a similar manner to the procedure described in Ex- 
ample 1(c). The solvent was removed by distillation under reduced pressure, and the residue was dried 
in vacuo , to give 144 mg of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 + D 2 0, 270 MHz), 8 ppm: 

1.55- 1.8 (4H, multiplet); 

1.9- 2.15 (2H, multiplet); 

2.15-2.35 (2H, multiplet); 

2.35 - 2.85 (7H, multiplet); 

2.75 (3H, singlet); 

3.2-3.4 (1H, multiplet); 

3.8-4.3 (3H, multiplet); 

6.82 (1H, doublet, J = 8.3 Hz); 

6.91 (1H, triplet, J = 7.3 Hz); 

7.1 - 7.3 (7H, multiplet). 
Infrared Absorption Spectrum (CHCf 3 ), cm- 1 : 
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1602, 1588, 1497, 1475, 1452, 1235. 
EXAMPLE 6 

5 

4-{ 2-[2-(4-Phenylbutyl)phenoxy]ethyl}morpholine hydrochloride 
6(a) 4-{2-[2-(4-Phenylbutyl)phenoxy]ethyl}morpholine 

Following a procedure similar to that described in Example 2, 340 mg of 2-(4-phenylbutyl)phenol (pre- 
pared as described in Preparation 3), 330 mg of 4-(2-chloroethyl)morpholine hydrochloride and 140 mg 
10 of sodium hydride (as a 55% w/w dispersion in mineral oil) were reacted in 20 ml of dimethylacetamide. 
The crude product, extracted as described in Example 2, was purified by column chromatography through 
silica gel, using a 3 : 2 by volume mixture of ethyl acetate and hexane as the eluent, to give 390 mg (yield 
76%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
15 1.55- 1.8 (4H, multiplet); 

2.55-2.7 (8H, multiplet); 
2.79 (2H, triplet, J = 5.9 Hz); 
3.72 (4H, triplet, J = 4.6 Hz); 
4.10 (2H, triplet, J = 5.9 Hz); 
20 6.81 (1H, doublet, J = 7.9 Hz); 

6.87 (1H, triplet, J = 7.3 Hz); 
7.05- 7.3 (7H, multiplet). 
6(b) 4-{2-[2-(4-Phenylbutyl)phenoxy]ethyl}-morpholine hydrochloride 

0.57 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 390 mg of 4-{2- 
25 [2-(4-phenylbutyl)phenoxy]ethyl}morpholine [prepared as described in step (a) above] in 5 ml of ethyl acet- 
ate, and the resulting mixture was concentrated by evaporation under reduced pressure. The oily residue 
was dissolved in ethyl acetate, and the resulting solution was allowed to stand at room temperature. The 
crystals which precipitated were collected by filtration and dried in vacuo , to give 400 mg (yield 92%) of 
the title compound as colourless needles, melting at 129 - 131°C. 
30 Nuclear Magnetic Resonance Spectrum (CDCf 3 + D 2 0, 270 MHz), 8 ppm: 

1.5- 1.8 (4H, multiplet); 
2.55- 2.7 (4H, multiplet); 
2.8- 3.7 (4H, multiplet); 
3.33 (2H, triplet, J =4.4 Hz); 

35 3.8 - 4.3 (4H, multiplet); 

4.51 (2H, triplet, J = 4.4 Hz); 

6.84 (1H, doublet, J = 7.8 Hz); 

6.94 (1H, triplet, J = 7.3 Hz); 

7.1 - 7.3 (7H, multiplet). 
40 Infrared Absorption Spectrum (KBr), crrr*: 

1602, 1587, 1496, 1471, 1452, 1241. 

EXAMPLE 7 

45 2-[2-(4-Phenylbutyl)phenoxymethyl]morpholine hydrochloride 

7(a)4-t-Butoxycarbonyl-2-[2-(4-phenylbutyl)phenoxymethyl]rTK)rpholine 

218 mg of sodium hydride (as a 55% w/w dispersion in mineral oil) were added, whilst ice-cooling and 
stirring, to a solution of 1.13 g of 2-(4-phenylbutyl)phenol (prepared as described in Preparation 3) in 20 
ml of dimethylacetamide, and the resulting mixture was stirred at room temperature for 30 minutes. At 

so the end of this time, 2.04 g of 4-t-butoxycarbonyl-2-(p-toluenesulphonyloxymethyl)morpholine were add- 
ed, and the reaction mixture was stirred at 60°C for 6 hours. The mixture was then partitioned between 
ethyl acetate and water. The organic layer was washed with a saturated aqueous solution of sodium chlor- 
ide, dried over anhydrous magnesium sulphate and concentrated by evaporation under reduced pressure. 
The oily residue thus obtained was purified by column chromatography through silica gel, using a 20 : 1 

55 by volume mixture of benzene and acetonitrile as the eluent, to give 671 mg of the title compound as an 
oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.47 (9H, singlet); 

1.6- 1.8 (4H, multiplet); 
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2.6 - 2.75 (4H, multiplet); 
2.75-3.1 (2H, multiplet); 

3.5 - 4.2 (7H, multiplet); 

5 6.81 (1 H, doublet, J = 7.9 Hz); 

6.89 (1H, triplet J = 7.3 Hz); 
7.1 - 7.3 (7H, multiplet). 
7(b) 2-[2-(4-Phenylbutyl)phenQxymethyllmorpholine hydrochloride 

671 mg of 4-t-butoxy«u1x)nyi-2-[2-(4-phenylbutyl)phenoxymethylJmorpholine [prepared as described 
10 in step (a) above] was dissolved in 1 0 ml of a 4 N solution of hydrogen chloride in dioxane, whilst ice-cool- 
ing, and the resulting solution was allowed to stand at room temperature for 30 minutes. At the end of this 
time, the solvent was removed by distillation under reduced pressure, and the resulting oily residue was 
dissolved in 20 ml of ethyl acetate. The solution thus obtained was then allowed to stand at room temper- 
ature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 494 mg (yield 
15 86%) of the title compound as colourless crystals, melting at 131 - 132°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
1.55 - 1.8 (4H, multiplet); 
2.6-2.8(4H f multiplet); 

3.0- 3.2 (2H, multiplet); 

20 3.33 (1 H, doublet, J = 12.5 Hz); 

3.46 (1H, doublet, J = 12.5 Hz); 

3.95 - 4.2 (4H, multiplet); 

4.25- 4.4 (1H, multiplet); 

6.78 (1H, doublet, J = 7.9 Hz); 
25 6.91 (1 H, triplet, J = 7.3 Hz); 

7.1- 7.4 (7H, multiplet). 

Infrared Absorption Spectrum (KBr), crrr 1 : 
1602, 1589, 1497, 1483, 1455, 1248. 

30 EXAMPLE 8 

4-Methyl-2-[2-(4-phenylbutyl)phenoxymethyl]morpholine hydrochloride 
8(a) 4-Methyl-2-[2-(4-phenylbutyl)phenoxymethyl]morpholine 

115 mg of potassium carbonate and 118 mg of methyl iodide were added to a solution of 300 mg of 
35 2-[2-(4-phenylbutyl)phenoxymethylJmorpholine hydrochloride (prepared as described in Example 7) in 6 
ml of dimethylacetamide, and the resulting mixture was allowed to react at room temperature for 3 hours. 
At the end of this time, the reaction mixture was partitioned between ethyl acetate and water. The organic 
layer was washed with a saturated aqueous solution of sodium chloride, dried over anhydrous magnesium 
sulphate and concentrated by evaporation under reduced pressure. The resulting yellow oily residue was 
40 purified by column chromatography through silica gel, using ethyl acetate as the eluent, to give 183 mg 
(yield 65%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.6- 1.8 (4H, multiplet); 
2.0 - 2.25 (2H, multiplet); 
45 2.32 (3H, singlet); 

2.6 - 2.75 (5H, multiplet); 
2.92 (1H, doublet, J = 11.9 Hz); 
3.65-3.8 (1H, multiplet); 
3.85-4.1 (4H, multiplet); 

so 6.81 (1 H, doublet, J = 7.9 Hz); 

6.87 (1H, doublet, J = 7.3 Hz); 
7.1-7.3 (7H, multiplet). 
8(b) 4-Methyl-2-[2-(4-phenylbutyl)phenoxymethyl]morpholine hydrochloride 

0.26 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 183 mg of 4-methyl- 
55 2-[2-(4-phenyIbutyl)phenoxymethyl]morpholine [prepared as described in step (a) above] in 5 ml of ethyl 
acetate, and the resulting mixture was allowed to stand at room temperature. The crystals which precipi- 
tated were collected by filtration and dried in vacuo , to give 175 mg (yield 86%) of the title compound as 
colourless needles, melting at 135 - 136°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
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1.55- 1.8 (4H, multiplet); 

2.6- 2.75 (4H, multiplet); 
2.76 {3H, singlet); 

2.8 - 3.0 (2H, multiplet); 
3.3- 3.55 (2H, multiplet); 
3.95-4.2 (3H, multiplet); 
4.36 (1H, triplet, J = 12.2 Hz); 
4.55 (1H, doublet, J = 8.6 Hz); 
6.81 (1H, doublet J = 8.6 Hz); 
6.93 (1H, triplet, J = 7.3 Hz); 
7.1 -7.35 (7H, multiplet). 
Infrared Absorption Spectrum (KBr), crrr 1 ; 
1601, 1586, 1493, 1453, 1242. 

EXAMPLE 9 

1 -{2-[4-(2-Cyanophenyl)butyl]phenoxy)-3-dimethylamino-2-propanol hydrochloride 
9(3)2-{2-[4-{2-Dyanophen^)but^]phgnoxymcthyl}oxirane 

Following a procedure similar to that described in Example 1 (a), 634 mg of 2-[4-(2-cyanophenyl)bu- 
tyl]phenol (prepared as described in Preparation 11), 283 mg of potassium t-butoxide and 345 mg of epi- 
bromohydrin were reacted in 6 ml of dimethylacetamide. The crude product, extracted as described in Ex- 
ample 1, was purified as described in Example 1, to give 690 mg (yield 89%) of the title compound as an 
oil. 

Nuclear Magnetic Resonance Spectrum (CDCl 3 , 60 MHz), $ ppm: 

1.5- 2.0 (4H, multiplet); 
2.5 - 3.1 (6H f multiplet); 
3.1- 3.4 (1H, multiplet); 

3.7- 4.3 (2H, multiplet); 

6.6- 7.6 (8H, multiplet). 

9(b) 1-{2-[4-(2-Cyanophenyl)butyl]phenoxy}-3-dimethylamino-2-propanol 

2 ml of 50% by volume aqueous dimethylamine were added to a solution of 319 mg of 2-{2-[4-(2-cy- 
anophenyl)butyl]phenoxymethyl}oxirane [prepared as described in step (a) above] in 10 ml of tetrahydro- 
furan, and the resulting mixture was reacted and worked-up in a similar manner to that described in Ex- 
ample 1(b). The resulting crude product was then purified by column chromatography through silica gel, 
using a 10 : 1 by volume mixture of methylene chloride and methanol as the eluent, to give 267 mg (yield 
73%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.6- 1.8 (4H, multiplet); 
2.35 (6H, singlet); 

2.46 (1H, doublet of doublets, J = 3.6 & 11.9 Hz); 
2.59 (1H, doublet of doublets, J = 9.2 & 11.9 Hz); 
2.68 (2H, triplet, J = 7.2 Hz); 
2.88 (2H, triplet, J = 7.2 Hz); 
3.9 - 4.15 (3H, multiplet); 

6.8- 6.95 (2H, multiplet); 
7.1 - 7.35 (4H, multiplet); 
7.49 (1H, triplet, J = 8.6 Hz); 
7.59 (1H, doublet, J = 9.2 Hz). 

9(c) 1-{2-[4-(2-Cyanophenyl)butyllphenoxy)-3-dimethylamino-2-propanol hydrochloride 

Following a procedure similar to that described in Example 1(c), a solution of 267 mg of 1-{2-[4-(2- 
cyanophenyi)butyl]phenoxy}-3-dimethylamino-2-propanol [prepared as described in step (b) above] in a 
suitable amount of ethyl acetate was treated with 0.5 ml of a 4 N solution of hydrogen chloride in dioxane. 
The solvent was then removed by distillation under reduced pressure, and the residue was dried in vacuo, 
to give 294 mg of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.6- 1.8 (4H, multiplet); 

2.64 (2H, triplet, J = 7.3 Hz); 

2.85 (2H, triplet, J = 7.3 Hz); 
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2.9 - 3.1 {6H, multiplet); 
3.3- 3.55 (2H, multiplet); 
3.96 (1H, triplet, J = 9.2 Hz); 
4.18 (1H, doublet of doublets, J =4.6 & 9.2 Hz); 
4.55-4.7 (1H, multiplet); 
6.84 (1H, doublet, J = 8.6 Hz); 
6.91 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (4H, multiplet); 
7.53 (1H, triplet, J = 7.3 Hz); 
7.60 (1H, doublet, J = 7.3 Hz). 
Infrared Absorption Spectrum (liquid film) cm- 1 : 
2225, 1595, 1585, 1490, 1450, 1240. 

EXAMPLE 10 

244^2-(3-Dimethylamino-2-hydroxypropoxy)phenyl]butyl)benzamide 

2 ml of an aqueous solution containing 1 g of sodium hydroxide were added to a solution of 430 mg of 1- 
{2-[4-{2-cyancphen^)btf^ [prepared as described in Example 3(b)] in 

5 ml of ethanol, and the resulting mixture was heated under reflux for 15 hours. At the end of this time, the 
reaction mixture was neutralised by the addition of aqueous hydrochloric acid, after which it was concentrated 
by evaporation under reduced pressure. The resulting residue was mixed with ethanol, and insoluble materials 
were filtered off. The filtrate was concentrated by evaporation under reduced pressure, and the residue was 
purified by column chromatography through silica gel, using a 3 : 1 by volume mixture of methylene chloride 
and methanol as the eluent, to give a colourless oily material, which was dissolved in a small amount of me- 
thylene chloride and then allowed to stand at room temperature. The crystals which precipitated were collected 
by filtration and dried in vacuo, to give 238 mg (yield 62%) of the title compound as colourless crystals, melting 
at149-151°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide + D 2 0, 270 MHz) 8 ppm: 
1.5 - 1.7 (4H, multiplet); 
2.60 (2H, triplet, J = 6.6 Hz); 

2.7 - 2.85 (2H, multiplet); 
2.77 (6H, singlet); 

3.0 - 3.3 (2H, multiplet); 
3.9 - 4.05 (2H, multiplet); 
4.2- 4.3 (1H, multiplet); 

6.8 - 7.0 (2H, multiplet); 

7.1 - 7.4 (6H t multiplet). 

Infrared Absorption Spectrum (KBr), crrr 1 : 
1652, 1615, 1492, 1451, 1373, 1243. 

EXAMPLE 11 

1-{2-[4-(3,5-Dimethoxyphenyl)butyl]phenoxy)-3-dimethylamino-2-propanol hydrochloride 
11(a) 2-{2-[4-(3 > 5-Dimethoxyphenyl)butyl]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1(a), 1.9 g of 2-[4-(3,5-dimethoxyphe- 
nyl)butyl]phenol (prepared as described in Preparation 9), 0.75 g of potassium t-butoxide and 0.91 g of 
epichlorohydrin were reacted in 20 ml of dimethylacetamide. The crude product, extracted as described 
in Example 1(a), was purified to give 1.81 g (yield 80%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 60 MHz) 6 ppm: 

1.5- 1.9 (4H, multiplet); 

2.4 - 3.0 (6H, multiplet); 

3.1-3.6 (1H, multiplet); 

3.76 (6H, singlet); 

3.8 - 4.6 (2H, multiplet); 

6.34 (3H, broad singlet); 

6.7 - 7.4 (4H, multiplet). 
11(b) 1-{2-[4-(3,5-Dimethoxyphenyl)butyl]phenoxy}-3-dimethylamino-2-propanol 

Following a procedure similar to that described in Example 1(b), a solution of 0.42 g of 2-{2-[4-(3,5- 
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dimethoxyphenyl)butyl]phenoxymethyl}oxirane [prepared as described in step (a) above] in 10 ml of tet- 
rahydrofuran was treated with 2 ml of 50% by volume aqueous dimethylamine. After purification, 0.29 g 
(yield 62%) of the title compound was obtained as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.6- 1.7 (4H, multiplet); 

2.33 (6H, singlet); 

2.44 (1H, doublet of doublets, J = 3.3 & 11.9 Hz); 

2.5 - 2.7 (5H, multiplet); 

3.77 (6H, singlet); 

3.9- 4.15 (3H, multiplet); 

6.25-6.4 (3H, multiplet); 

6.8 - 6.95 (2H, multiplet); 

7.1- 7.2 (2H, multiplet). 

11(c) H244-(3,5-Pi m ethoxyphenyt)pu^ hydrochloride 

Following a procedure similar to that described in Example 1(c), 2 ml of a 4 N solution of hydrogen 
chloride in dioxane were added to a solution of 0.29 g of 1-{2-[4-(3,5-dimethoxyphenyl)butyl]phenoxy)-3- 
dimethylamino-2-propanol [prepared as described in step (b) above] in ethyl acetate. The solvent was then 
removed by distillation under reduced pressure, and the resulting residue was dried in vacuo , to give 320 
mg of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.55- 1.7 (4H, multiplet); 

2.5 - 2.7 (4H, multiplet); 

2.88 (6H, singlet); 

3.1 - 3.3 (2H, multiplet); 

3.77 (6H, singlet); 

3.85-4.0 (1H, multiplet); 

4.1-4.2 (1H, multiplet); 

4.45-4.65 (1H, multiplet); 

6.30 (3H, singlet); 

6.82 (1H, doublet, J = 8.6 Hz); 

6.91 (1H, triplet, J = 7.6 Hz); 

7.1- 7.2 (2H, multiplet). 
Infrared Absorption Spectrum (liquid film) VmaxCnrr 1 : 

1596, 1494, 1463, 1429, 1242, 1204, 1150. 

EXAMPLE 12 

3-[N,N-Bis(2-hydroxyethyl)aminoH^ 

12(a) 3-[N,N-Bis(2-hydroxyethyl)aminoH^ 

530 mg of diethanolamine were added to a solution of 345 mg of 2-{2-[4-(3,5-dimethoxyphenyl)bu- 
tyl]phenoxymethyl)oxirane [prepared as described in Example 11(a)] in 10 ml of tetrahydrof uran, and the 
resulting mixture was stirred at 50°C for 24 hours. At the end of this time, the solvent was removed by 
distillation under reduced pressure, and the resulting residue was purified by column chromatography 
through silica gel, using a 7 : 1 by volume mixture of methylene chloride and methanol as the eluent, to 
give 333 mg of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.55- 1.7 (4H, multiplet); 

2.5-2.9 (10H, multiplet); 

3.55 - 3.8 (4H, multiplet); 

3.76 (6H, singlet); 

3.9-4.05 (2H, multiplet); 

4.05-4.2 (1H, multiplet); 

6.25 - 6.35 (3H, multiplet); 

6.81 (1H, doublet, J = 7.9 Hz); 

6.88 (1H, triplet, J = 7.3 Hz); 

7.1- 7.2 (2H, multiplet). 

12(b) 3-[N,N-Bis(2-hydroxyethyf)aminoH-ff^^^ hydro- 
chloride 
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0.37 ml of a 4 N solut ton of hydrogen chloride in dioxane was added to a solution of 333 mg of 3-[N,N- 
bis(2-hydroxyethyl)aminoH42W [prepared as descri- 

bed in step (a) above] in 5 ml of ethyl acetate, and the resulting mixture was concentrated by distillation 
under reduced pressure. The oily residue thus obtained was then dissolved in a small amount of ethyl acet- 
ate and the solution was allowed to stand at room temperature. The crystals which precipitated were col- 
lected by filtration and dried in vacuo, to give 270 mg (yield 75%) of the title compound as colourless crys- 
tals, melting at 78 - 80°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.5- 1.7 (4H, multiplet); 

2.5- 2.7 (4H, multiplet); 

3.2 - 3.7 (6H, multiplet); 

3.74 (6H, singlet); 

3.9- 4.2 (6H, multiplet); 

4.5-4.65 (1H, multiplet); 

6.26 (1H, singlet); 

6.29 (2H, singlet); 

6.80 (1H, doublet, J = 8.6 Hz); 

6.87 (1H, triplet, J = 7.3 Hz); 

7.05 - 7.2 (2H, multiplet). 
Infrared Absorption Spectrum (KBr) crrr 1 : 

1596, 1495, 1460, 1428, 1246, 1205, 1150. 

EXAMPLE 13 

1-{2-[4-(3,5-Pimethoxyphenyl)butyl]phenoxy}-3-(4-hydroxypiperidino)-2-propanol hydrochloride 
1 3(a) 1-{2-[4-(3,5-Dimethoxyphenyl)butyl]phenoxy}-3-(4-hydroxypiperidino)-2-propand 

561 mg of potassium t-butoxide were added, whilst ice-cooling, to a solution of 688 mg of 4-hydrox- 
ypiperidine hydrochloride in methanol, and the resulting mixture was stirred at the same temperature for 
30 minutes. At the end of this time, the solvent was removed by distillation under reduced pressure, the 
residue was mixed with tetrahydrofuran, and insoluble materials were filtered off. The filtrate was con- 
centrated by evaporation under reduced pressure, to give a colourless oil, which was dissolved in 20 ml 
of tetrahydrofuran. 1 .02 g of 2-{2-[4-(3,5-dimethoxyphenyl)butyl]phenoxymethyl)oxirane [prepared as de- 
scribed in Example 11(a)] were added to the resulting solution, and the mixture was stirred at 60°C for 5 
hours. At the end of this time, the solvent was removed by distillation under reduced pressure, and the 
residue was partitioned between ethyl acetate and water. The organic layer was dried over anhydrous 
magnesium sulphate, and concentrated by evaporation under reduced pressure. The resulting residue was 
purified by column chromatography through silica gel, using a 5 : 1 by volume mixture of methylene chlor- 
ide and methanol as the eluent, to give 1 .26 g (yield 95%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 
1.55-1.75 (6H, multiplet); 

1.8- 2.0 (2H, multiplet); 
2.2- 2.35 (1H, multiplet); 
2.45- 2.7 (7H, multiplet); 
2.7-2.85 (1H, multiplet); 

2.9- 3.0 (1H, multiplet); 

3.7- 3.85 (1H, multiplet); 
3.77 (6H, singlet); 

3.9 - 4.2 (3H, multiplet); 
6.25 - 6.4 (3H, multiplet); 

6.8- 6.95 (2H, multiplet); 
7.1 - 7.2 (2H, multiplet). 

13(b) 1-{2-[4-(3,5-Dimethoxyphenyl)butyl]phenoxyK3-(4-hydroxypiperidino^2-pn)pand hydrochloride 

Following a procedure similar to that described in Example 11(c), a solution of 810 mg of 1-{2-[4-(3,5- 
dimethoxyphenyl)butyl]phenoxy}-3-(4-hydroxypiperido)-2-propanol [prepared as described in step (a) 
above] in ethyl acetate was treated with 1 .4 ml of a 4 N solution of hydrogen chloride in dioxane. The solvent 
was removed by distillation under reduced pressure, and the residue was dried in vacuo , to give 876 mg 
of the title compound as a colourless amorphous solid. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
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1.55-1.7 (4H, multiplet); 
1.8- 2.0 (2H, multiplet); 
2.4 - 2.7 (6H, multiplet); 

3.0- 3.6 (6H f multiplet); 
3.77 (6H ( singlet); 

3.87 (1H, triplet, J = 8.2 Hz); 
4.05-4.3 (2H, multiplet); 

4.5- 4.7 (1H, multiplet); 
6.31 (3H, singlet); 

6.80 (1H, doublet, J = 7.9 Hz); 
6.91 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.25 (2H, multiplet). 
Infrared Absorption Spectrum (molten film) cnr 1 : 
1596 t 1495, 1455, 1429, 1242, 1205, 1151, 1053. 

EXAMPLE 14 

3-D;methy!amino-1-{2-[4-{3-metho^ hydrochloride 
14 (a) 2-{2-[4-(3-Methoxyphenyl)butyl]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1(a), 3.40 g of 2-[4-(3-methoxyphenyl)bu- 
tyl]phenol (prepared as described in Preparation 7), 1.5 g of potassium t-butoxide and 3.63 g of epibro- 
mohydrin were reacted in 70 ml of dimethylacetamide. The crude product, extracted as described in Ex- 
ample 1(a), was purified as described in Example 1(a), to give 3.73 g (yield 90%) of the tide compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.6- 1.8 (4H, multiplet); 
2.55 - 2.7 (4H, multiplet); 

2.74 (1H, doublet of doublets, J = 2.6 & 4.6 Hz); 

2.88 (1H t triplet, J = 4.6 Hz); 
3.25-3.4 (1H, multiplet); 
3.79 (3H, singlet); 

3.98 (1H, doublet of doublets, J = 5.3 & 11.2 Hz); 
4.20 (1H, doublet of doublets, J = 3.3 & 11.2 Hz); 

6.7- 6.95 (5H, multiplet); 

7.1- 7.2 (3H, multiplet). 

14(b) 3-Dimethyiamino-1 -{2-[4-(3-methoxyphenyl)butyl]phenoxy)-2-propanol 

Following a procedure similar to that described in Example 1(b), a solution of 300 mg of 2-{2-[4-(3- 
methoxyphenyl)butyl]phenoxymethyl}oxirane [prepared as described in step (a) above] in tetrahydrofuran 
was reacted with 50% by volume aqueous dimethylamine. After purification as described in Example 1(b), 
335 mg (yield 97%) of the title compound were obtained as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.55-1.75 (4H, multiplet); 

2.34 (6H f singlet); 

2.45 (1H, doublet of doublets, J =4 & 12.5 Hz); 

2.5 - 2.7 (5H, multiplet); 

3.79 (3H, singlet); 

3.9- 4.15 (3H, multiplet); 

6.7 - 6.95 (5H, multiplet); 

7.1 - 7.2 (3H, multiplet). 
14(c) 3-Dimethylamino-1-{2-[4-(3-methoxyphenyl)butyl]phenoxy^2-propanol hydrochloride 

0.71 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 335 mg of 3-di- 
methylamino-1-{2-[4-(3-methoxyphenyl)butyl]phenoxy}-2-propanol [prepared as described in step (a) 
above] in 5 ml of ethyl acetate, and the resulting mixture was concentrated by evaporation under reduced 
pressure. The resulting oily residue was dissolved in a small amount of ethyl acetate, and the solution was 
allowed to stand at room temperature. The crystals which precipitated were collected by filtration and dried 
!" vacuo* to give 295 mg (yield 80%) of the title compound as colourless crystals, melting at 1 02 - 1 04°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.55- 1.75 (4H, multiplet); 



105 



EP0 600 717 A1 



2.55- 2.7 (4H, multiplet); 
2.87 (6H, singlet); 
3.1-3.3 (2H, multiplet); 
3.89 (3H, singlet); 

3.92 (1 H, doublet of doublets, J = 7.6 & 9.9 Hz); 
4.14 (1H, doublet of doublets, J = 4.6 & 9.9 Hz); 
4.45-4.6 (1H, multiplet); 
6.7 - 7.0 (5H, multiplet); 
7.1 - 7.25 (3H, multiplet). 
Infrared Absorption Spectrum (KBr), crrr 1 : 

1611, 1602, 1584, 1492, 1478, 1456, 1281, 1259, 1239. 

EXAMPLE 15 

3-Dimethylamino-1-{2-[4-(2-methoxyphenyl)butyl]phenoxy}-2-propanol hydrochloride 
15(a) 2-{2-[4-(2-Methoxyphenyl)butyl]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1(a), 230 mg of 2-[4-(2-methoxyphenyl)bu- 
tyl]phenol (prepared as described in Preparation 4), iOi mg of potassium t-buioxide and 246 mg of epi- 
bromohydrin were reacted in 15 ml of dimethylacetamide. The crude product, extracted as described in 
Example 1 (a), was purified as described in Example 1 (a), to give 260 mg (yield 93%) of the title compound 
as an oil. 

Nuclear Magnetic Resonance Spectrum (CDC? 3 , 270 MHz), 8 ppm: 
1.55- 1.75 (4H, multiplet); 
2.55- 2.75 (4H, multiplet); 
2.76 (1 H, doublet of doublets, J = 2.6 & 5.3 Hz); 
2.85 - 2.95 (1H, multiplet); 
3.3-3.4 (1H, multiplet); 
3.81 (3H, singlet); 

4.00 (1 H, doublet of doublets, J = 5.3 & 1 1 .2 Hz); 
4.19 (1H, doublet of doublets, J = 2.6 & 11.2 Hz); 
6.7 - 6.95 (4H, multiplet); 

7.0- 7.2 (4H, multiplet). 
1 5(b) 3-Dimethylamino-1 -(2-[4^(2-methoxyphenyl)butyl]phenoxy)-2-propanol 

Following a procedure similar to that described in Example 1(b), a solution of 260 mg of 2-{2-[4-(2- 
methoxyphenyl)butyl]phenoxymethyl}oxirane [prepared as described in step (a) above] in 10 ml of tetra- 
hydrofuran was treated with 2 ml of 50% by volume aqueous dimethylamine and then worked up. The 
resulting crude product was purified by column chromatography through silica gel, using a 10 : 1 by volume 
mixture of methylene chloride and methanol as the eluent, to give 250 mg (yield 84%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.6- 1.7 (4H, multiplet); 
2.35 (6H, singlet); 

2.48 (1H, doublet of doublets, J = 4.0 & 12.5 Hz); 
2.55- 2.7 (5H, multiplet); 
3.81 (3H, singlet); 

3.94 (1H, doublet of doublets, J = 5.3 & 9.2 Hz); 
4.0- 4.3 (2H, multiplet); 
6.8- 6.95 (4H, multiplet); 

7.1 - 7.25 (4H, multiplet). 

15(c) 3-DimethylaminC"1-{2-[4-(2-methoxyphenyl)butyl]phenoxy}-2-propanol hydrochloride 

Following a procedure similar to that described in Example 1(c), a solution of 250 mg of 3-dimethy- 
lamino-1-{2-[4-(2-methoxyphenyl)butyl]phenoxy}-2-propanol [prepared as described in step (b) above] in 
5 ml of ethyl acetate was treated with 0.35 ml of a 4 N solution of hydrogen chloride in dtoxane. The solvent 
was then removed by distillation under reduced pressure, and the residue was dried in vacuo , to give 275 
mg (a quantitative yield) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 + D 2 0, 270 MHz), 8 ppm: 

1.55- 1.75 (4H, multiplet); 

2.55- 2.7 (4H, multiplet); 
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2.89 (6H, singlet); 
3.15- 3.4 (2H, multiplet); 

3.80 (3H, singlet); 

3.93 (1H f doublet of doublets, J = 7.8 & 9.8 Hz); 
4.1 5 (1 H, doublet of doublets, J = 4.4 & 9.8 Hz); 

4.5- 4.6 (1H, multiplet); 
6.8- 7.0 (4H, multiplet); 
7.1 - 7.25 (4H, multiplet). 

Infrared Absorption Spectrum (CHCf 3 ) cnr 1 : 
1600, 1585, 1490, 1465, 1450, 1240. 

EXAMPLE 16 

3-Dimethylamino-H2-[4-(4-isopropylphenyl)butyl]phenoxy}-2-propanol hydrochloride 
1 6(a) 2-{2-[4-(4-lsopropylphenyl)butyl]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1(a), 3.04 g of 2-[4-(4-isopropylphenyl)bu- 
tyl]phenol (prepared as described in Preparation 8), 1.27 g of potassium t-butoxide and 3.11 g of epibro- 
rr.ohydrin were reacted in 60 m! of dimethylacetamide. The crude product, extracted as described in Ex- 
ample 1(a), was purified as described in Example 1(a), to give 3.23 g (yield 88%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), S ppm: 
1.23 (6H, doublet, J = 6.6 Hz); 

1.6- 1.75 (4H, multiplet); 
2.55 - 3.0 (7H, multiplet); 
3.3-3.4 (1H, multiplet); 

3.98 (1H, doublet of doublets, J = 5.3 & 10.6 Hz); 
4.19 (1H, doublet of doublets, J = 3.3 & 10.6 Hz); 

6.81 (1H, doublet, J = 7.9 Hz); 
6.89 (1H, triplet, J = 7.3 Hz); 

7.05 - 7.2 (6H, multiplet). 

1 6(b) 3-Dimethylamino-1-{2-I4-(4-isopropylphenyl)butyl]phenoxy}-2-propanol 

Following a procedure similar to that described in Example 1(b), a solution of 648 mg of 2-{2-[4-(4- 
isopropylphenyl)butyl]phenoxymethyl}oxirane [prepared as described in step (a) above] in 13 ml of tetra- 
hydrofuran was treated with 2.6 ml of 50% by volume aqueous dimethylamine. The reaction mixture was 
worked up and purified as described in Example 1(b), to give 703 mg (yield 95%) the title compound as 
a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
1.23 (6H, doublet, J = 7.3 Hz); 

1.6 - 1.75 (4H, multiplet); 
2.33 (6H, singlet); 

2.44 (1H, doublet of doublets, J = 4 & 11.9 Hz); 
2.5 - 2.7 (5H, multiplet); 

2.8- 3.0 (1H, multiplet); 

3.9- 4.15 (3H, multiplet); 
6.8 - 6.95 (2H, multiplet); 
7.1 -7.2 (6H, multiplet). 

16(c) 3-Dimethylamino-1-{2-[4-(4-isopropylphenyl)butyl]phenoxy}-2-propanol hydrochloride 

Following a procedure similar to that described in Example 1(c), 1 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to a solution of 703 mg of 3-dimethylamino-1-{2-[4-(4-isopropylphenyl)bu- 
tyl]phenoxy}-2-propanol [prepared as described in step (b) above] in 7 ml of ethyl acetate. The resulting 
mixture was concentrated by evaporation under reduced pressure, and the resulting oily residue was dis- 
solved in ethyl acetate and allowed to stand. The crystals which precipitated were collected by filtration 
and dried in vacuo , to give 665 mg (yield 82%) of the title compound as colourless crystals, melting at 76 
- 77°C. 

Nuclear Magnetic Resonance Spectrum (COOS 3 , 270 MHz), 5 ppm: 
1.23 (6H, doublet, J = 7.3 Hz); 
1.55- 1.7 (4H, multiplet); 
2.55-2.7 (4H, multiplet); 
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2.88 (6H, singlet); 

2.8-3.0 (1H, multiplet); 

3.15-3.35 (2H, multiplet); 

3.93 (1H, doublet of doublets, J = 7.9 & 9.2 Hz); 

4.16 (1H, doublet of doublets, J = 4.6 & 9.2 Hz); 

4.5- 4.65 (1H, multiplet); 

6.83 (1H, doublet, J = 8.6 Hz); 

6.91 (1H, triplet, J = 7.3 Hz); 

7.05- 7.2 (6H, multiplet). 

Infrared Absorption Spectrum (KBr), crrr 1 : 
1602, 1588, 1496, 1464, 1454, 1247. 

EXAMPLE 17 

3-Dimethylamino-1-{2-[4-(3-methylphenyl)butyl]phenoxy)-2-propanol hydrochloride 
17(a) 2-{2-[4-(3-Methylphenyl)butyl]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1(a), 1.90 g of 2-[4-(3-methylphenyl)bu- 
ty!]pheno! (prepared as described in Preparation 10), 0.39 g of potassium t-buioxide and 1.08 g of epibro- 
mohydrin were reacted in 20 ml of dimethylacetamide. The crude product, extracted as described in Ex- 
ample 1(a), was purified as described in Example 1(a), to give 1.83 g (yield 78%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.6- 1.75 (4H, multiplet); 
2.32 (3H, singlet); 

2.5 - 2.7 (4H, multiplet); 

2.74 (1H, doublet of doublets, J = 2.6 & 5.3 Hz); 

2.88 (1H, doublet of doublets, J = 4.0 & 5.3 Hz); 

3.25-3.4 (1H, multiplet); 

3.98 (1H, doublet of doublets, J = 5.3 & 11.2 Hz); 

4.20 (1H, doublet of doublets, J = 3.3 & 11.2 Hz); 

6.8- 7.2 (8H, multiplet). 
17(b) 3-Dimethylamino-1-{2H[4-(3-methylphenyl)butyl]phenoxy}-2-propanol 

Following a procedure similarto that described in Example 1(b), 1.83gof2-{2-[4-(3-methylphenyl)bu- 
tyl]phenoxymethyl}oxirane [prepared as described in step (a) above] dissolved in 20 ml of tetrahydrofuran 
were treated with 4 ml of 50% by volume aqueous dimethylamine. The crude product thus obtained was 
purified as described in Example 1(b), to give 1.25 g (yield 59%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3l 270 MHz), 5 ppm: 

1.55- 1.7 (4H, multiplet); 

2.32 (9H, singlet); 

2.4 - 2.8 (6H, multiplet); 

3.8 - 4.1 (3H, multiplet); 

6.7 - 7.2 (8H, multiplet). 
1 7(c) 3-Dimethylamino-1-{2-[4-(3-methylphenyl)butyll-phenoxy)-2-propanol hydrochloride 

1.25 g of 3-dimethyiamino-1-{2-[4-(3-methylphenyl)butyl]phenoxy}-2-propanol [prepared as descri- 
bed in step (b) above] was adsorbed on a column packed with CM Sephadex (trade mark) C-25 (H + type), 
using methanol as a solvent, and then the absorbate was eluted with a 0.1 N solution of hydrogen chloride 
in methanol. The eluate was concentrated by evaporation under reduced pressure and dried in vacuo, to 
give 0.93 g (yield 67%) of the title compound as a colourless oil. ' 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.6- 1.75 (4H, multiplet); 

2.32 (3H, singlet); 

2.55- 2.7 (4H, multiplet); 

2.85 (6H, singlet); 

3.1 - 3.3 (2H, multiplet); 

3.92 (1H, doublet of doublets, J = 7.9 & 9.2 Hz); 
4.14 (1H, doublet of doublets, J = 4.6 & 9.2 Hz); 
4.5- 4.65 (1H, multiplet); 
6.82 (1H, doublet, J = 7.9 Hz); 
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6.85 - 7.05 (4H, multiplet); 
7.1 - 7.25 (3H, multiplet). 
Infrared Absorption Spectrum (liquid film) cm- 1 : 
1601, 1588, 1494, 1453, 1243. 

EXAMPLE 18 

H2-(4-Phenylbutyl)phenoxy>3-(4-phenylp^^ 

18(a) 1-[2-(4-Phenylbutyl)phenoxy^3-(4-phenylpipe^azin-1-yl)-2-p^opano^ 

3.89 g of N-phenylpiperazine were added to a solution of 1.69 g of 2-[2-(4-phenylbutyl)phenoxyme- 
thyljoxirane [prepared as described in Example 1(a)] in 30 ml of acetonitrile, and the resulting mixture was 
stirred at 50°C for 3 hours. At the end of this time, the solvent was removed by distillation under reduced 
pressure, and the resulting residue was purified by column chromatography through silica gel, using a 2 : 
3 by volume mixture of ethyl acetate and hexane as the eluent, to give 920 mg (yield 34%) of the title com- 
pound as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.5- 1.8 (4H, multiplet); 

2.5-2.7 (8H, multiples); 

2.75 - 2.9 (2H, multiplet); 

3.15- 3.3 (4H, multiplet); 

3.9 - 4.2 (3H, multiplet); 

6.8 - 7.4 (14H, multiplet). 
18(b) 1-[2-(4-Phenylbutyl)phenoxy]-3>(4-phenylpiperazin-1-yl)-2-propanol dihydrochloride 

1 .55 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 920 mg of 1-f2- 
(4-phenylbutyl)phenoxy]-3-(4-phenylpiperazin-1-yl>-2-propanol [prepared as described in step (a) above] 
in 20 ml of ethyl acetate, and the resulting mixture was allowed to stand at room temperature for 1 hour. 
The crystals which precipitated were collected by filtration and dried in vacuo , to give 990 mg (yield 92%) 
of the title compound as a colourless powder, melting at 102 - 104°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.55 - 1.8 (4H, multiplet); 

2.55- 2.7 (4H, multiplet); 

3.3-4.8 (13H, multiplet); 

6.81 (1H, doublet, J = 7.8 Hz); 
6.92 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (7H, multiplet); 

7.4 - 7.6 (3H, multiplet); 

7.82 (2H, doublet, J = 7.3 Hz). 
Infrared Absorption Spectrum (KBr), cnr 1 : 

1599, 1587, 1493, 1453, 1442, 1245. 

EXAMPLE 19 

3-(lmidazol-1-yl)-1-[2-(4-phenylbutyl)phenoxy]-2-propanol hydrochloride 
19(a) 3-(lmidazol-1-yl)-1-[2-(4-phenylbutyl)phenoxy]-2-propanol 

940 mg of imidazole were added to a solution of 780 mg of 2-[2-(4-phenylbutyl)phenoxymethyl]oxirane 
[prepared as described in Example 1 (a)] in 25 ml of acetonitrile, and the resulting mixture was heated under 
reflux for 24 hours. At the end of this time, the reaction mixture was freed from the solvent by distillation 
under reduced pressure. The resulting residue was purified by column chromatography through silica gel, 
using a 20 : 1 by volume mixture of methylene chloride and methanol as the eluent, to give 798 mg (yield 
82%) of the title compound as a pale yellow oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 
1.55- 1.8 (4H, multiplet); 
2.6 - 2.75 (4H, multiplet); 

3.8 - 4.3 (5H, multiplet); 
6.78 (1H, doublet, J = 8.6 Hz); 

6.9 - 6.95 (2H, multiplet); 
7.01 (1H, singlet); 

7.1- 7.3 (7H, multiplet); 
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7.46 (1H, singlet). 

19(b) 3-(lmidazol-1-yl)-1-[2-(4-phenylbutyl)phenoxy]-2-propanol hydrochloride 

1.7 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 790 mg of 3-(imi- 
dazol-1-yl)-1-[2-(4-phenylbutyl)phenoxy]-2-propanol [prepared as described in step (a) above] in ethyl 
acetate, and the resulting mixture was allowed to stand at room temperature for 3 hours. The crystals which 
precipitated were collected by filtration and dried in vacuo , to give 81 0 mg (yield 92%) of the title compound 
as colourless crystals, melting at 128 - 130°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.65- 1.8 (4H, multiplet); 

2.6- 2.7 (4H, multiplet); 

3.72 (1H, triplet, J = 8.8 Hz); 

4.12 (1H, doublet of doublets, J = 4.4 & 9.5 Hz); 

4.3-4.45 (2H, multiplet); 

4.55 (1H, doublet, J = 12.5 Hz); 

6.80 (1H, doublet, J = 8.1 Hz); 
6.91 (1H, triplet, J = 7.3 Hz); 
6.95 (1H, singlet); 

7.1 - 7.3 (8H, multiplet); 
9.26 (1H, singlet). 
Infrared Absorption Spectrum (KBr) cnr 1 : 
1601, 1574, 1494, 1476, 1452, 1240. 

EXAMPLE 20 

N,N-Dimethyl-3-{2-[4-(2-methoxyphenyl)butyll-phenoxy}propylamine hydrochloride 
20(a) N,N-Dimethyl-3-{2-[4-(2-methoxyphenyl)butyl]phenoxy}propylamine 

Following a procedure similar to that described in Example 2(a), 200 mg of 2-[4-(2-methoxyphenyl)bu- 
tyl]phenol (prepared as described in Preparation 4), 75 mg of sodium hydride (as a 55% w/w dispersion 
in mineral oil) and 0.14 g of 3-dimethylaminopropyl chloride hydrochloride were reacted in 20 ml of dime- 
thylacetamide. The crude product, extracted as described in Example 2(a), was purified by column chro- 
matography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and methanol as 
the eluent, to give 227 mg (yield 85%) of the title compound as pale yellow solid. 
Nuclear Magnetic Resonance Spectrum (CDC? 3 , 270 MHz), 8 ppm: 

1.6- 1.75 (4H, multiplet); 

1.9-2.1 (2H, multiplet); 

2.32 (6H, singlet); 

2.57 (2H, triplet, J = 7.6 Hz); 

2.6- 2.7 (4H, multiplet); 

3.81 (3H, singlet); 

4.01 (2H, triplet J = 5.9 Hz); 

6.75-6.95 (4H, multiplet); 

7.1 - 7.3 (4H, multiplet). 
20(b) N l N-Dimethyl-3-{2-[4-(2-methoxyphenyl)butyl]phenoxy}propylamine hydrochloride 

Following a procedure similar to that described in Example 1(c), 0.24 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to a solution of 227 mg of N,N-dimethyl-a-{2-[4-(2-methoxyphenyl)bu- 
tyl]phenoxy)propylamine [prepared as described in step (a) above] in 5 ml of ethyl acetate. The crystals 
which precipitated were collected by filtration and dried in vacuo , to give 120 mg (yield 48%) of the title 
compound as colourless crystals, melting at 130 - 133°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.55- 1.75 (4H, multiplet); 

2.3- 2.5 (2H, multiplet); 

2.6- 2.7 (4H, multiplet); 

2.77 (6H, singlet); 

3.17 (2H, triplet, J = 8 Hz); 

3.80 (3H, singlet); 

4.01 (2H, triplet, J = 5.4 Hz); 

6.75 - 6.95 (4H, multiplet); 

7.05-7.25 (4H, multiplet). 
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Infrared Absorption Spectrum (KBr), cm- 1 : 
1600, 1588, 1497, 1472, 1242. 

EXAMPLE 21 

3-Dimethylamino-1-{2-[4-(4-methylphenyl)butyl]phenoxy}-2-propanol hydrochloride 
21 (a) 2-{2-[4-(4-Methylphenyl)butyi]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1(a), 0.70 g of 2-[4-(4-methylphenyl)bu- 
tyflphenol (prepared as described in Preparation 6), 0.33 g of potassium t-butoxkJe and 0.8 g of epibro- 
mohydrin were reacted in 40 ml of dimethylacetamide. The crude product extracted as described in Ex- 
ample 1(a), was purified as described in Example 1(a), to give 0.63 g (yield 73%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.55- 1.75 (4H V multiplet); 
2.31 (3H, singlet); 
2.55 - 2.7 (4H, multiplet); 
2.74 (1H, doublet of doublets, J = 2.6 & 5.3 Hz); 
2.85 - 2.95 (1H, multiplet); 
3.3-3.4 (1H, multiplet); 

3.98 (1H, doublet of doublets, J = 5.3 & 11.2 Hz); 
4.19 (1H, doublet of doublets, J = 3.3 & 11.2 Hz); 

6.81 (1H, doublet, J = 7.9 Hz); 
6.89 (1H f triplet, J = 6.9 Hz); 
7.07 (4H, singlet); 

7.1- 7.2 (2H, multiplet). 
21 (b) 3-Dimethylamino-1 -{2-[4-(4-methylphenyl)butyl]phenoxy)-2-propanol 

Following a procedure similar to that described in Example 1(b), a solution of 0.63 g of 2-{2-[4-(4-me- 
thylphenyl)butyl]phenoxymethyl)oxirane [prepared as described in step (a) above] in 10 ml of tetrahydro- 
furan was treated with 2 ml of 50% by volume aqueous dimethylamine. The crude product thus obtained 
was purified by column chromatography through silica gel, using a 10 : 1 by volume mixture of methylene 
chloride and methanol as the eluent, to give 0.65 g (yield 89%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.65- 1.8 (4H, multiplet); 

2.31 (3H, singlet); 

2.33 (6H, singlet); 

2.35-2.7 (6H f multiplet); 

3.9- 4.15 (3H, multiplet); 

6.8- 6.9 (2H, multiplet); 

7.0- 7.2 (2H, multiplet); 

7.07 (4H, singlet). 

21(c) 3-Dimethylamino-1-{2-[4-(4-methylphenyl)butyl}phenoxy}-2-propanolhydro(^loride 

0.95 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 640 mg of 3-di- 
methylamino-1-{2-[4-(4-methylphenyl)butyl]phenoxy}-2-propanol [prepared as described in step (b) 
above] in a suitable amount of ethyl acetate, and the resulting solution was concentrated by evaporation 
under reduced pressure. The resulting residue was then dried in vacuo , to give 708 mg (a quantitative yield) 
of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.55- 1.7 (4H, multiplet); 

2.31 (3H, singlet); 

2.5- 2.7 (4H, multiplet); 

2.87 (6H, singlet); 

3.1 - 3.4 (2H, multiplet); 

3.92 (1H, doublet of doublets, J = 7.8 & 9.3 Hz); 
4.15 (1H, doublet of doublets, J = 4.6 & 9.3 Hz); 
4.5-4.65 (1H, multiplet); 

6.82 (1H, doublet, J = 8.3 Hz); 
6.91 (1H, triplet, J = 7.1 Hz); 
7.0- 7.2 (6H, multiplet). 
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Infrared Absorption Spectrum (CHCf 3 ), crrr 1 : 
1600, 1585, 1525, 1495, 1475, 1455, 1235. 

EXAMPLE 22 

3-DimethylaminfrH2-[4-(2-hydro^ 

22(a) 2-{2-[4-(2-Benzyloxyphenyl)-1-buterv1-yl]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1 (a), 330 mg of 2-[4-(2-benzyloxyphenyl)- 
1-buten-1-yl)phenol (prepared as described in Preparation 14), 124 mg of potassium t-butoxide and 151 
mg of epibromohydrin were reacted in 10 ml of dimethylacetamide. The crude product, extracted as de- 
scribed in Example 1(a), was purified as described in Example 1(a), to give 328 mg (yield 85%) of the title 
compound as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz; cis-trans mixture) 8 ppm: 

2.5- 2.95 (6H, multiplet); 
3.3- 3.4 (1H, multiplet); 
3.9- 4.05 (1H, multiplet); 
4.15- 4.25 (1H, multiplet); 

5.10 & 5.11 (together 2H, each singlet); 

5.7- 7.5 (15H, multiplet). 
22(b) 3-Dimethylaminch1-(2-[4-(2-hydroxyphenyl)butyllphenoxy}-2-propanol 

Following a procedure similar to that described in Example 1(b), a solution of 328 mg of 2-{2-[4-(2- 
benzyloxyphenyl)-1-buten-1-yl]phenoxymethyl}oxirane [prepared as described in step (a) above] dis- 
solved in 5 ml of tetrahydrofuran was treated with 3 ml of 50% by volume aqueous dimethylamine. The 
crude product was purified as described in Example 1(b), to give 3-dimethylamino-1-{2-[4-(2-benzyloxy- 
phenyl)-1-buten-1-yl]phenoxy}-2-propanol as a colourless oil. 

The whole of this colourless oil was dissolved in 20 ml of ethanol. The resulting solution was stirred 
at 50°C for 1.5 hours in an atmosphere of hydrogen at atmospheric pressure and in the presence of 20 
mg of 5% w/w palladium-on-charcoal. At the end of this time, the catalyst was removed by filtration, and 
the filtrate was concentrated by evaporation under reduced pressure. The resulting residue was purified 
by column chromatography through silica gel, using a 9 : 1 by volume mixture of methylene chloride and 
methanol as the eluent, to give 281 mg (yield 96%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3( 270 MHz), 5 ppm: 

1.6- 1.8 (4H, multiplet); 
2.35 (6H, singlet); 

2.42 (1H, doublet of doublets, J = 4.0 & 12.5 Hz); 
2.55-2.8 (5H, multiplet); 
3.9- 4.2 (3H, multiplet); 

6.7- 7.2 (8H, multiplet). 

22(c) 3-Dimethylamino-1-{2-[4-(2-hydroxyphenyl)butyl]phenoxy}-2-propanol hydrochloride 

Following a procedure similar to that described in Example 1 (c), 0.5 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to a solution of 281 mg of 3-dimethylamino-1-{2-[4-(2-hydroxyphenyl)bu- 
tyl]phenoxy}-2-propanol [prepared as described in step (b) above] in ethyl acetate. The reaction mixture 
was then concentrated by evaporation under reduced pressure and the resulting oily residue was dis- 
solved in ethyl acetate; the solution was then cooled. The crystals which precipitated were collected by 
filtration and dried in vacuo, to give 156 mg (yield 50%) of the title compound as colourless crystals, melt- 
ing at 122- 124°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz) 5 ppm: 

1.5- 1.65 (4H, multiplet); 

2.5 - 2.7 <4H, multiplet); 

2.83 (6H, singlet); 

3.15-3.4 (2H, multiplet); 

3.85 - 4.05 (2H, multiplet); 

4.2-4.4 (1H, multiplet); 

6.65-7.2 (8H, multiplet); 

9.21 (1H, singlet). 
Infrared Absorption Spectrum (KBr) v,^ crrr 1 : 

1604, 1591,1494, 1454,1243. 
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EXAMPLE 23 

3-Dimethylamin(>-1-{2-[4-(3-hydrDxyphenyi)butyl]phenQxy)-2-prDpanol hydrochloride 
23(a) 2-{2-[4-(3-Methoxymethoxyphenyl)butyl]phenoxymethyl)oxirane 

Following a procedure similar to that described in Example 1(a), 2.87 g of 2-[4-(3-methoxymethoxy- 
phenyl)butyl]phenol (prepared as described in Preparation 5), 1.18 g of potassium t-butoxide and 1.67 g 
of epibromohydrin were reacted in 30 ml of dimet hylacetamide. The crude product, extracted as described 
in Example 1(a), was purified as described in Example 1(a), to give 2.05 g (yield 60%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCl 3 , 60 MHz) 5 ppm: 
1.5- 1.9 (4H, multiplet); 

2.4- 3.0 (6H, multiplet); 

3.1- 3.6 (1H, multiplet); 
3.47 (3H, singlet); 
3.8- 4.6 (2H, multiplet); 

5.14 (2H, singlet); 

6.7 - 7.4 (8H, multiplet). 
23(b) 3-Dimeth>teT.ir.c-1-{244-{3-rr^ 

Following a procedure similar to that described in Example 1(b), 1 .40 g of 2-{2-[4-(3-methoxymethox- 
yphenyl)butyl]phenoxymethyl]oxirane [prepared as described in step (a) above] dissolved in 14 ml of tet- 
rahydrof uran were treated with 2.8 ml of 50% by volume aqueous dimethylamine. The crude product was 
purified as described in Example 1(b), to give 1.51 g (yield 95%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 60 MHz) 5 ppm: 

1.5- 1.9 (4H, multiplet); 
2.30 (6H, singlet); 
2.3- 3.0 (6H, multiplet); 
3.46 (3H, singlet); 

3.8- 4.3 (3H, multiplet); 

5.15 (2H, singlet); 

6.7 - 7.3 (8H, multiplet). 
23(c) 3-Dimethylamino-1-{2-[4-(3-hydroxyphenyl)butyl]phenoxy}-2-propanol hydrochloride 

5 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 1 .00 g of 3-dime- 
thylamino-1-{2-[4-(3-methoxymethoxyphenyl)butyi]phenoxy}-2-propanoI [prepared as described in step 
(b) above] in 10 ml of methylene chloride, and the resulting mixture was allowed to stand at room temper- 
ature for 15 minutes. At the end of this time, the reaction mixture was concentrated by evaporation under 
reduced pressure, and the resulting residue was dissolved in ethyl acetate and then allowed to stand. The 
crystals which precipitated were collected by filtration and dried in vacuo , to give 0.87 g (yield 89%) of the 
title compound as colourless crystals, melting at 124 - 125°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz) 6 ppm: 
1.45- 1.7 (4H, multiplet); 
2.4 - 2.65 (4H, multiplet); 
2.84 (6H, singlet); 
3.1 - 3.3 (2H f multiplet); 

3.9- 4.1 (2H, multiplet); 

4.2- 4.4 (1H, multiplet); 
6.5- 6.65 (3H, multiplet); 
6.8-7.2 (5H, multiplet), 
9.19 (1H, singlet). 

Infrared Absorption Spectrum (KBr), v,^ cm 1 : 
1600, 1586, 1494, 1484, 1475, 1453, 1242. 

EXAMPLE 24 

1-{2-[4-(2-Chlorophenyl)butyl]phenoxy}-3-dimethylamino-2-propanol hydrochloride 
24(a) 2-{2-[4-(2-Chlorophenyl)butyl]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1(a), 800 mg of 2-[4-(2-chlorophenyJ)bu- 
tyl]phenol (prepared as described in Preparation 18), 344 mg of potassium t-butoxide and 835 mg of epi- 
bromohydrin were reacted in 20 ml of dimethylacetamide. The crude product, extracted as described in 
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Example 1 (a), was purified as described in Example 1 (a) f to give 860 mg (yield 88%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.6- 1.8 (4H, multiplet); 
2.68 (2H f triplet, J = 7.3 Hz); 
2.7 - 2.85 (3H, multiplet); 

2.89 (1H, doublet of doublets, J = 4.0 & 5.0 Hz); 
3.3-3.4 (1H, multiplet); 

3.99 (1H, doublet of doublets, J = 5.3 & 11.2 Hz); 
4.20 (1H, doublet of doublets, J = 3.3 & 11.2 Hz); 
6.82 (1H, doublet, J = 8.6 Hz); 

6.90 (1H, triplet, J = 7.9 Hz); 
7.05 - 7.4 (6H, multiplet). 

24(b) 1-{2-[4-(2-Chlc^phenyl)butyl]phenoxy}-3-dimethylaminc-2-propanol 

Following a procedure similar to that described in Example 1(b), 860 mgof 2-{2-[4-(2-chlorophenyl)bu- 
tyl]phenoxymethyl}oxirane [prepared as described in step (a) above] dissolved in 20 ml of tetrahydrof uran 
were treated with 4 ml of 50% by volume aqueous dimethylamine. The crude product thus obtained was 
purified as described in Example 1{b), to give 790 mg {yield 80%) of the title compound as a coiouriess 
oil. 

Nuclear Magnetic Resonance Spectrum (CDCtf 3 , 270 MHz), 6 ppm: 
1.6- 1.8 (4H, multiplet); 
2.33 (6H, singlet); 

2.44 (1H, doublet of doublets, J = 4.0 & 11.9 Hz); 
2.5 - 2.8 (5H, multiplet); 
3.9- 4.15 (3H, multiplet); 
6.8-6.95 (2H, multiplet); 

7.1 - 7.4 (6H, multiplet). 

24(c) 1-{2-[4-(2-Chlorophenyl)butyl]pherK)xy}-3-dimethylamino-2-propanol hydrochloride 

Following a procedure similar to that described in Example 17(c), 500 mg of 1-{2-[4-(2-chlorophe- 
nyl)butyl]phenoxy)-3-dimethylamino-2-propanol [prepared as described in step (b) above] were converted 
to the hydrochloride by passing it through a column packed with CM Sephadex C-25 (HT type). The crude 
product was purified as described in Example 17(c), to give 398 mg (yield 72%) of the title compound as 
a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.55- 1.75 (4H, multiplet); 
2.62 (2H, triplet, J =6.6 Hz); 
2.75 (2H t triplet, J = 7.3 Hz); 
2.85- 3.0 (6H, multiplet); 

3.2 - 3.35 (2H, multiplet); 

3.93 (1H, doublet of doublets, J = 8.0 & 9.2 Hz); 
4.16 (1 H, doublet of doublets, J = 4.0 & 9.2 Hz); 
4.5-4.65 (1H, multiplet); 
6.82 (1H, doublet, J = 7.9 Hz); 
6.91 (1H, triplet, J = 7.9 Hz); 
7.1 - 7.4 (6H, multiplet). 
Infrared Absorption Spectrum (liquid film) cm- 1 : 
1601, 1588, 1494, 1475, 1453, 1243. 

EXAMPLE 25 

1 -{2-[4-(3-Chlorophenyl)buty0phenoxy)-3-dimethyl-amino-2-propanol hydrochloride 
25 (a) 2-{2-[4-(3-Chlorophenyl)butyl]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1(a), 800 mg of 2-[4-(3-chlorophenyl)bu- 
tyl]phenol (prepared as described in Preparation 17), 344 mg of potassium t-butoxide and 835 mg of epi- 
bromohydrin were reacted in 20 ml of dimethylacetamide. The crude product, extracted as described in 
Example 1 (a), was purified as described in Example 1 (a), to give 840 mg (yield 86%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 
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1.55-1.75 (4H, muitiplet); 
2.55- 1.75 (4H, muitiplet); 
2.74 (1H, doublet of doublets, J = 2.6 & 5.3 Hz); 

2.89 (1H, doublet of doublets, J = 4.0 & 5.3 Hz); 
3.25-3.4 (1H, muitiplet); 

3.97 (1H, doublet of doublets, J = 5.3 & 11.2 Hz); 
4.21 (1H, doublet of doublets, J =2.6 & 11.2 Hz); 
6.82 (1H, doublet, J = 7.9 Hz); 

6.90 (1H, triplet, J = 7.3 Hz); 
7.0- 7.25 (6H, muitiplet). 

25(b) 1-{2-[4-(3-Chlorophenyl)butyl]phenoxy}-3-dimethylamino-2-propanol 

Following a procedure similar to that described in Example 1(b), 840 mg of 2-{2-[4-(3-chlorophenyl)bu- 
tyl]phenoxymethylJoxirane [prepared as described in step (a) above] dissolved in 20 ml of tetrahydrof uran 
were treated with 4 ml of 50% by volume aqueous dimethylamine. The crude product was purified by col- 
umn chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and me- 
thanol as the eluent, to give 789 mg (yield 82%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.55 -1.75 {4H, multiplet); 

2.33 (6H, singlet); 

2.42 (1H, doublet of doublets, J = 4.0 & 12.5 Hz); 
2.5- 2.7 (5H, muitiplet); 
3.9- 4.15 (3H, muitiplet); 
6.8 - 6.95 (2H, muitiplet); 

7.0 - 7.25 (6H, muitiplet). 

25(c) 1-{2-[4-(3-Chlorophenyl)bHJtyl]pherK)xy}-3-dimethylamino-2-propanol hydrochloride 

Following a procedure similar to that described in Example 17(c), 760 mg of 1-{2-[4-(3-chlorophe- 
nyl)butyl]phenoxy}-3-dimethylamino-2-propanol [prepared as described in step (b) above] were converted 
to the hydrochloride by passing it through a column packed with CM Sephadex C-25 (H* type), and re- 
crystallising it from ethyl acetate, to give 571 mg (yield 68%) of the title compound as colourless crystals, 
melting at 83 - 85°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 
1.5- 1.8 (4H, muitiplet); 
2.12 (4H, triplet, J = 6.6 Hz); 
2.90 (6H, singlet); 
3.15- 3.35 (2H, muitiplet); 
3.94 (1H, doublet of doublets, J = 7.9 & 9.2 Hz); 
4.15 (1H, doublet of doublets, J = 4.6 & 9.2 Hz); 
4.5-4.7 (1H, muitiplet); 
6.84 (1H, doublet, J = 7.9 Hz); 
6.94 (1H, triplet, J = 7.6 Hz); 
7.04 (1H, doublet, J = 6.6 Hz); 

7.1 - 7.3 (5H, muitiplet). 

Infrared Absorption Spectrum (KBr), cm- 1 : 
1598, 1459, 1477, 1455, 1251. 

EXAMPLE 26 

3-Dimethylamino-1-{2-[4-(4-methoxyphenyl)butyl]phenoxy}-2-propanol hydrochloride 
26 (a) 2-{2-[4-(4-Methoxyphenyl)butyl]phenoxymethyl}oxirane 

A solution of 1.53 g of diethyl azodicarboxylate in 2 ml of methylene chloride was added dropwise, 
whilst ice-cooling and stirring, to a solution of 1.5 g of 2-[4-(4-methoxyphenyl)butyl]phenol (prepared as 
described in Preparation 12), 0.65 g of glycidol and 2.3 g of triphenylphosphine in 25 ml of methylene chlor- 
ide, and the resulting mixture was stirred at room temperature for 1 .5 hours. At the end of this time, the 
reaction mixture was mixed with water, and the methylene chloride layer which separated was dried over 
anhydrous sodium sulphate and then concentrated by evaporation under reduced pressure. The resulting 
residue was purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of hex- 
ane and ethyl acetate as the eluent, to give 0.54 g (yield 29%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC^ 3 , 270 MHz), 6 ppm: 
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1.55- 1.75 (4H t multiplet); 
2.55 - 2.7 (4H, multiplet); 

2.74 (1 H, doublet of doublets, J = 2.6 & 5.3 Hz); 
2.88 (1 H, doublet of doublets, J = 4.0 & 5.3 Hz); 
3.3-3.4 (1H, multiplet); 

3.78 (3H, singlet); 

3.97 (1H, doublet of doublets, J = 5.3 & 11.2 Hz); 
4.20 (1H, doublet of doublets, J = 3.3 & 11.2 Hz); 

6.75 - 6.95 (4H, multiplet); 
7.05 - 7.2 (4H t multiplet). 

26(b) 3-Dimethytamino-1-{2-[4-(4-methoxyphenyl)butyl]phenoxy}-2-propanol 

Following a procedure similar to that described in Example 1(b), 208 mg of 2-{2-[4-(4-methoxyphe- 
nyl)butyl]phenoxymethyf}oxirane [prepared as described in step (a) above] dissolved in 5 ml of tetrahy- 
drofuran were treated with 1 ml of 50% by volume aqueous dimethylamine. The crude product was purified 
as described in Example 1(b), to give 223 mg (yield 93%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 5 ppm: 

1.55- 1.75 (4H, multiplet); 

2.33 (6H, singiei); 

2.43 (1 H, doublet of doublets, J = 4.0 & 1 2.5 Hz); 

2.5 - 2.75 (5H, multiplet); 

3.78 (3H, singlet); 

3.9- 4.15 (3H, multiplet); 

6.8 - 6.95 (4H, multiplet); 

7.05 - 7.2 (4H, multiplet). 
26(c) 3-Dimethylamino-1 -{2-[4-(4-methoxyphenyl)butyl]-phenoxy}-2-propanol hydrochloride 

Following a procedure similar to that described in Example 1(c), 0.23 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to a solution of 216 mg of 3-dimethy1amino-1-{2-[4-(4-methoxyphenyl)bu- 
tyl]phenoxy}-2-propanol [prepared as described in step (b) above] in 10 ml of ethyl acetate. The reaction 
mixture was then concentrated by evaporation under reduced pressure, and the resulting residue was dis- 
solved in 10 ml of ethyl acetate and then allowed to stand. The crystals which precipitated were collected 
by filtration, to give 191 mg (yield 80%) of the title compound as colourless crystals, melting at 97 - 98°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.5- 1.7 (4H, multiplet); 

2.5- 2.65 (4H, multiplet); 

2.87 (6H, singlet); 

3.1 - 3.35 (2H, multiplet); 

3.78 (3H, singlet); 

3.93 (1H, doublet of doublets, J = 7.9 & 9.2 Hz); 

4.14 (1H, doublet of doublets, J = 4.6 & 9.2 Hz); 

4.5-4.6 (1H, multiplet); 

6.8- 7.0 (4H, multiplet); 

7.05 - 7.2 (4H, multiplet). 
Infrared Absorption Spectrum (KBr), cnr 1 : 

1610, 1584, 1513, 1496, 1473, 1465, 1452, 1243. 
EXAMPLE 27 2-Dimethylamino-1-[2-(4-phenylbutyl)phenoxymethyl]-ethyl hydrogen succinate hydro- 
chloride 

0.57 g of succinic anhydride was added to a solution of 1 .79 g of 3-dimethylamino-1-[2-(4-phenylbu- 
tyl)phenoxy]-2-propanol [prepared as described in Example 1(b)] in 50 ml of acetone, and the resulting 
mixture was heated under reflux for 2 hours. At the end of this time, the reaction mixture was cooled, and 
1 .5 ml of a 4 N solution of hydrogen chloride in dioxane were added, and the mixture was allowed to stand 
at room temperature. The crystals which precipitated were collected by filtration and dried in vacuo, to 
give 2.20 g (yield 93%) of the title compound as colourless crystals, melting at 123 - 125°C. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 5 ppm: 

1.55- 1.75 (4H, multiplet); 

2.5-2.9 (8H, multiplet); 

2.85 (6H, singlet); 

3.3 - 3.55 (2H, multiplet); 

4.10 (1H, doublet of doublets, J = 5.3 & 10.6 Hz); 
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4.20 (1H, doublet of doublets, J = 4.0 & 10.6 Hz); 
5.6- 5.8 (1H, multiplet); 
6.80 (1H, doublet, J = 7.9 Hz); 
6.92 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.35 (7H, multiplet). 
Infrared Absorption Spectrum (KBr), cnr 1 : 

1736, 1718, 1599, 1493, 1461, 1452, 1402, 1379, 1249, 1209, 1166. 

EXAMPLE 28 

3-Dimethylaminc-1-{2-[4-(2-naphthyl)butyl]phenoxy>-2-propand hydrochloride 
28(a) 2-{2-[4^(2-Naphthyl)butyl]phenoxymethyl}oxirane 

Following a procedure similar to that described in Example 1 (a), 300 mg of 2-[4-(2-napht hyl)butyl]phe- 
nol (prepared as described in Preparation 15), 122 mg of potassium t-butoxide and 301 mg of epibromo- 
hydrin were reacted in 15 ml of dimethylacetamide. The crude product, extracted as described in Example 
1(a), was purified as described in Example 1(a), to give 303 mg (yield 84%) of the title compound as a 
colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.6- 1.9 (4H, multiplet); 
2.6 - 2.9 (6H, multiplet); 
3.2-3.3 (1H, multiplet); 

3.94 (1H, doublet of doublets, J = 5.9 & 11.2 Hz); 
4.17 (1H, doublet of doublets, J = 3.3 & 11.2 Hz); 

6.7 - 7.9 (11 H, multiplet). 

28(b) 3-Dimethylamino-1-{2-[4-(2-naphthyl)butyl]-phenoxy}-2-propanol 

Following a procedure similar to that described in Example 1(b), 291 mg of 2-{2-[4-(2-naphthyl)bu- 
tylJphenoxymethyl}oxirane [prepared as described in step (a) above] dissolved in 5 ml of tetrahydrof uran 
were treated with 1 ml of 50% by volume aqueous dimethylamine. The crude product thus obtained was 
purified by column chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chlor- 
ide and methanol as the eluent, to give 279 mg (yield 84%) of the title compound. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.6- 1.85 (4H, multiplet); 

2.29 (6H, singlet); 

2.35 - 2.6 (2H, multiplet); 

2.67 (2H, triplet, J = 7.3 Hz); 

2.80 (2H, triplet, J = 7.3 Hz); 
3.9-4.1 (3H, multiplet); 

6.8- 7.9 (11H, multiplet). 

28(c) 3-Dimethylamino-1-{2-[4-(2-naphthyl)butyq-phenoxy}-2-propanol hydrochloride 

Following a procedure similar to that described in Example 17(c), 279 mg of 3-dimethylamino-1-{2- 
[4-(2-naphthyl)butyl]phenoxy}-2-propanol [prepared as described in step (b) above] were converted to the 
hydrochloride by passing it through a column packed with CM Sephadex C-25 (H* type), to give 270 mg 
(yield 88%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.55- 1.8 (4H, multiplet); 
2.55 - 2.7 (2H, multiplet); 

2.62 (3H, singlet); 

2.63 (3H, singlet); 

2.79 (2H, triplet, J = 7.3 Hz); 
2.9 - 3.2 (2H, multiplet); 
3.88 (1H, triplet, J = 8.6 Hz); 

4.0- 4.15 (1H, multiplet); 
4.4- 4.55 (1H, multiplet); 

6.81 (1H, doublet, J = 7.9 Hz); 
6.91 (1H, triplet, J = 7.3 Hz); 

7.1- 7.5 (5H, multiplet); 
7.57 (1H, singlet); 

7.7 - 7.85 (3H, multiplet). 
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EXAMPLE 29 

3-Dimethylamino-1-{2-[4-(1-naphthyl)butyl]-phenoxy}-2-propanol hydrochloride 

29 (a) 2-{2-[4-(1-Naphthyl)butyt]phenoxymethyl)oxirane Following a procedure similar to that described 
in Example 1(a), 329 mg of 2-[4-(1-naphthyl)butyl]phenol (prepared as described in Preparation 16), 134 
mg of potassium t-butoxide and 334 mg of epibromohydrin were reacted in 15 ml of dimethylacetamide. 
The crude product, extracted as described in Example 1(a), was purified as described in Example 1(a), 
to give 316 mg (yield 80%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
1.65- 1.9 (4H, multiplet); 
2.65-2.8 (3H, multiplet); 

2.83 (1H, doublet of doublets, J = 4.0 & 5.3 Hz); 
3.11 (2H, triplet, J = 7.3 Hz); 

3.25-3.35 (1H, multiplet); 

3.97 (1H, doublet of doublets, J = 5.3 & 11.2 Hz); 

4.19 (1H, doublet of doublets, J - 3.3 & 11.2 Hz); 

6.81 (1H, doublet, J = 8.6 Hz); 

6.89 (1H, triplet, J = 7.3 Hz); 

7.1 - 7.55 (6H, multiplet); 

7.69 (1H, doublet, J = 7.9 Hz); 

7.84 (1H, doublet, J = 7.3 Hz); 
8.03 (1H, doublet, J = 7.3 Hz). 

29(b) 3-Dimethylamino-1-{2-[4-(1-naphthyl)butyt]-phenoxy}-2-propanol 

Following a procedure similar to that described in Example 1(b), 300 mg of 2-{2-[4-(1-naphthyi)bu- 
tyl]phenoxymethyl)oxirane [prepared as described in step (a) above] dissolved in 6 ml of tetrahydrof uran 
were treated with 1.2 ml of 50% by volume aqueous dimethylamine. The crude product was purified as 
described in Example 1(b), to give 265 mg (yield 77%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.7- 1.9 <4H, multiplet); 
2.29 (6H, singlet); 

2.41 (1 H, doublet of doublets, J = 4.0 & 1 2.5 Hz); 
2.56 (1H, doublet of doublets, J = 9.5 & 12.5 Hz); 
2.69 (2H, triplet, J = 7.3 Hz); 
3.10 (2H, triplet, J = 7.3 Hz); 
3.9-4.1 (3H, multiplet); 

6.8- 8.1 (11 H, multiplet). 

29(c) 3-Dimethylamino-1-{2-[4-(1-naphthyl)butyl]phenoxy}-2-propanol hydrochloride 

Following a procedure similar to that described in Example 17(c), 265 mg of 3-dimethylamino-1-{2- 
[4-(1-naphthyl)butyl]phenoxy}-2-propanol [prepared as described in step (b) above] were converted the 
hydrochloride by passing it through a column packed with CM Sephadex C-25 (H* type), to give 200 mg 
(yield 60%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.65 - 1.9 (4H, multiplet); 
2.5 - 2.7 (2H, multiplet); 
2.62 (3H, singlet); 

2.66 (3H, singlet); 

2.9 - 3.2 (4H, multiplet); 
3.8- 3.95 (1H, multiplet); 
4.0-4.2 (1H, multiplet); 
4.4-4.6 (1H, multiplet); 
6.81 (1H, doublet, J = 7.9 Hz); 
6.92 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.5 (6H, multiplet); 
7.71 (1H, doublet, J = 7.9 Hz); 
7.85 (1H, doublet, J = 9.2 Hz); 
8.01 (1H, doublet, J = 8.6 Hz). 
Infrared Absorption Spectrum (liquid film) cm- 1 : 
1598, 1588, 1494, 1453, 1242. 
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EXAMPLE 30 

3-Dimethylamino-1-[2-(S-methyl-4-phenylbutyl)phenoxy]-2-propanol hydrochloride 
30(a) 2-[2-(3-Methyl-4-phenytbutyl)phenoxymethyl]oxirane 

Following a procedure similar to that described in Example 1(a), 0.98 g of 2-(3-methyl-4-phenylbu- 
tyl)phenoI (prepared as described in Preparation 13), 0.46 g of potassium t-butoxide and 0.56 g of epibro- 
mohydrin were reacted in 10 ml of dimethylacetamide. The crude product, extracted as described in Ex- 
ample 1(a), was purified as described in Example 1(a), to give 1.0 g (yield 83%) of the title compound as 
a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
0.94 (3H, doublet, J = 6.8 Hz); 
1.4- 1.9 (3H, multiplet); 

2.42 (1H, doublet of doublets, J = 7.9 & 13.9 Hz); 
2.5 - 3.0 (5H, multiplet); 
3.25-3.35 (1H, multiplet); 
3.9 - 4.0 (1 H, multiplet); 
4.1-4.25 (1H, multiplet); 

6.7 - 7.3 (SH, multiplet). 

30(b) 3-Dimethylamino-1-[2-(3-methyl-4-phenylbutyl)phenoxyl-2-propanol 

Following a procedure similar to that described in Example 1(b), 1 .0 g of 2-[2-(3-methyl-4-phenylbu- 
tyl)phenoxymethyl]oxirane [prepared as described in step (a) above] dissolved in 20 ml of tetrahydrofuran 
was treated with 4 ml of 50% by volume aqueous dimethylamine. The crude product was purified as de- 
scribed in Example 1(b), to give 0.99 g (yield 86%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

0.93 (3H, doublet, J = 5.9 Hz); 

1.4- 1.9 (3H, multiplet); 

2.33 (6H, singlet); 

2.4 - 2.8 (6H, multiplet); 

3.8- 4.15 (3H, multiplet); 

6.8 - 6.95 (2H, multiplet); 
7.1-7.35 (7H, multiplet). 

30(c) 3-Dimethylamino-1-[2-(3-methyl-4-phenylbutyl)phenoxy]-2-propanol hydrochloride 

Following a procedure similar to that described in Example 1(c), 987 mg of 3-dimethylamino-1-[2-(3- 
methyl-4-phenylbutyl)phenoxy]-2-propanol [prepared as described in step (b) above] dissolved in 20 ml 
of ethyl acetate were converted to the hydrochloride by treating it with 0.9 ml of a 4 N solution of hydrogen 
chloride in dioxane. The solvent was then removed by distillation under reduced pressure, and the result- 
ing residue was dried in vacuo, to give 1.09 g (a quantitative yield) of the title compound as a colourless 
oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

0.94 (3H, doublet, J = 5.9 Hz); 

1.3- 1.9 (3H, multiplet); 

2.4 - 2.8 (4H, multiplet); 

2.85 (3H, singlet); 

2.87 (3H, singlet); 

3.15-3.3 (2H, multiplet); 

3.85-4.0 (1H, multiplet); 

4.1-4.2 (1H, multiplet); 

4.45- 4.6 (1H, multiplet); 

6.82 (1H, doublet, J = 8.6 Hz); 

6.90 (1H, triplet, J = 7.3 Hz); 

7.1 - 7.35 (7H, multiplet). 
Infrared Absorption Spectrum (liquid film) cm 1 : 

1601, 1588, 1494, 1453, 1243. 

EXAMPLE 31 

2-{2-[2-(4-Phenylbutyl)phenoxy]ethyl}piperidine hydrochloride 

31 (a) 1-t-Butoxycarbonyl-2-{2-[2-(4-phenylbutyl)phenoxy]ethyl)piperidine 
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Following a procedure similar to that described in Example 5(a), 1.69 g of 2-(4-phenylbutyl)phenol 
(prepared as described in Preparation 3), 172 g of 1-t-butoxycarbonyl-2-(2-hydroxyethyl)piperidine, 5.9 
g of triphenylphosphine and 3.92 g of diethyl azodicarboxylate were reacted in 75 ml of methylene chloride. 
The crude oily product, extracted as described in Example 5(a), was purified by column chromatography 
through silica gel, using a 5 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 1.13 
g (yield 34%) of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.39 (9H, singlet); 

1.3- 1.75 (10H, multiplet); 
1.8- 2.0 (1H, multiplet); 

2.1- 2.3 (1H, multiplet); 

2.6 - 2.7 (4H, triplet, J = 7.3 Hz); 
2.82 (1H, triplet, J = 13.1 Hz); 
3.85-4.1 (3H, multiplet); 

4.4- 4.55 (1H, multiplet); 
6.77 (1H, doublet, J = 7.9 Hz); 
6.84 (1H, triplet, J = 6.6 Hz); 

7.05- 7.3 (7H, multiplet). 

31(b) 2-{2-[2-(4-Phenylbutyl)phenoxy)ethyl}piperidine hydrochloride 

10 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 1 .1 3 g of 1-t-bu- 
toxycarbonyl-2-{2-[2-(4"phenyibutyl)phenoxy]ethyl}piperidine [prepared as described in step (b) above] in 
1 0 ml of dioxane, and the resulting mixture was stirred at room temperature for 30 minutes. At the end of 
this time, the reaction mixture was freed from the solvent by distillation under reduced pressure. The re- 
sulting residue was washed with hexane and dried in vacuo , to give 0.94 g (yield 97%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.2 - 2.3 (11 H, multiplet); 
2.4 - 2.7 (5H, multiplet); 
2.75-2.9 (1H, multiplet); 
3.15-3.3 (1H, multiplet); 
3.45 (1H, doublet, J = 12.5 Hz); 
4.0- 4.2 (2H, multiplet); 

6.8 - 6.95 (2H, multiplet); 
7.05- 7.3 (7H, multiplet). 
Infrared Absorption Spectrum (CHCf 3 ), cm~ 1 : 
1600, 1585, 1495, 1475, 1450, 1235. 

EXAMPLE 32 

1-Methyl-2-{2-[2-(4-pheny1butyt)phenoxylethyl}piperidine hydrochloride 
32 (a) 1-Methyi-2-{2-[2-(4-phenylbutyl)phenoxy]ethyl}piperidine 

A solution of 820 mg of 1-t-butoxycarbonyl-2-{2-[2-(4-phenylbutyl)phenoxyJethyl}piperidine [prepared 
as described in Example 31(a)] in 4 ml of tetrahydrof uran was added dropwise to a dispersion of 140 mg 
of lithium aluminum hydride in 4 ml of tetrahydrof uran, whilst ice-cooling. After the addition was complete, 
the reaction mixture was heated under reflux for 2 hours and then cooled. Sodium sulphate decahydrate 
was carefully added to the mixture in order to decompose any excess of the hydride. Insoluble materials 
were then filtered off, and the filtrate was concentrated by evaporation under reduced pressure. The re- 
sulting oily residue was purified by column chromatography through silica gel, using a 20 : 1 by volume 
mixture of methylene chloride and methanol as the eluent, to give 455 mg (yield 69%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3i 270 MHz), 6 ppm: 
1.15- 15 (2H, multiplet); 
16-1.95 (9H, multiplet); 
2.1 - 2.3 (3H, multiplet); 
2.35 (3H, singlet); 
2.64 (4H, triplet, J = 6.9 Hz); 
2.85- 3.0 (1H, multiplet); 
3.95-4.1 (2H, multiplet); 
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6.8- 6.95 (2H, multiplet); 

7.1- 7.3 (7H, multiplet). 

32(b) 1-Methy»-2-{2-[2-(4-phenylbutyl)phenoxy]ethyl}piperidine hydrochloride 

Following a procedure similar to that described In Example 1(c), 450 mg of 1-methyi-2-{2-[2-(4-phe- 
nylbutyl)phenoxy]ethyl}piperidine [prepared as described in step (a) above] dissolved in 5 ml of ethyl acet- 
ate were converted to the hydrochloride by treating it with 0.4 ml of a 4 N solution of hydrogen chloride 
in dioxane. The reaction mixture was then concentrated by evaporation under reduced pressure and dried 
in vacuo, to give 496 mg of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 + D20, 270 MHz), 5 ppm: 

1.2- 1.5 (1H, multiplet); 
1.55 - 2.45 (11H, multiplet); 
2.45-2.9 (5H, multiplet); 

2.76 (3H, singlet); 

2.9- 3.7 (2H, multiplet); 
3.95- 4.2 (2H, multiplet); 
6.81 (1 H, doublet, J = 8.6 Hz); 
6.91 (1H, triplet, J = 6.9 Hz); 
7.1 - 7.3 (7.H, multiplet). 

Infrared Absorption Spectrum (CHCf 3 ), cnr 1 : 
1600, 1585, 1495, 1470, 1450, 1230. 

EXAMPLE 33 

H2-[4-(4-Methoxyphenyl)butyl]pheno^ dihydrochloride 
33(a) 1-{2-[4-(4-Methoxyphenyl)butyl]phenoxy^3-(4-phenylpipefazin-1-yl)-2-pTOpand 

A solution of 1 85 mg of 2-{2-[4-(4-methoxyphenyl)butyl]phenoxymethyl)oxirane [prepared as descri- 
bed in Example 26(a)] and 96 mg of 1-phenylpiperazine in 5 ml of tetrahydrofuran was stirred at 60°C for 
24 hours. At the end of this time, the reaction mixture was concentrated by evaporation under reduced 
pressure. The oily residue thus obtained was purified by column chromatography through silica gel, using 
a 20 : 1 by volume mixture of methylene.chloride and methanol as the eluent, to give 296 mg (yield 96%) 
of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.5- 1.75 (4H, multiplet); 

2.5 -2.9(1 OH, multiplet); 

3.1 - 3.3 (4H, multiplet); 

3.77 (3H, singlet); 
3.9-4.2 (3H, multiplet); 
6.7-7.3 (13H, multiplet). 

33(b) 1-{2-[4-(4-Methoxyphenyl)buty^^ dihydrochloride 

0.23 ml of a 4 N solution of hydrogen chloride in dbxane was added to a solution of 286 mg of 1-{2- 
[4-(4-methoxyphenyl)butyl]phenoxy)-3-(4-phenylpiperazin-1-yl)-2-propanol [prepared as described in 
step (a) above] in 5 ml of dioxane, and the resulting solution was concentrated by evaporation under re- 
duced pressure. The resulting oily residue was dissolved in ethyl acetate and then allowed to stand. The 
crystals which precipitated were collected by filtration and dried in vacuo , to give 223 mg (yield 72%) of 
the title compound as colourless crystals, melting at 147 - 149°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 + D 2 0, 270 MHz), 8 ppm: 
1.5- 1.7 (4H, multiplet); 

2.5- 2.7 (4H, multiplet); 
3.1-3.8 (10H, multiplet); 
3.74 (3H, singlet); 

3.93 (1H, doublet of doublets, J = 7.6 & 9.5 Hz); 
4.14 (1H, doublet of doublets, J = 4.6 & 9.5 Hz); 

4.6- 4.8 (1H, multiplet); 
6.75-7.4 (13H, multiplet). 

Infrared Absorption Spectrum (KBr), cm- 1 : 

1610, 1599, 1587, 1511, 1495, 1453, 1253, 1238. 
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EXAMPLE 34 

(4R)-4-Hydroxy-2-[2-(4-phenylbutyl)phenoxymethyi]pyrrolidine hydrochloride 
34(a) (4R)-4-Benzyloxy-1-t-butoxyra^ 

441 mg of 2-(4-phenylbutyl)phenol (prepared as described in Preparation 3) and 241 mg of potassium 
t-butoxide were dissolved, with ice-cooling and stirring, in 20 ml of dimethylacetamide. 900 mg of (4R)-4- 
benzyloxy-1-t-butoxyrartonyl-2-{^ we re then added to the solu- 

tion thus obtained, and the resulting mixture was stirred at 40°C for 5 hours. At the end of this time, the 
reaction mixture was cooled and partitioned between ethyl acetate and water. The organic layer was dried 
over anhydrous sodium sulphate, and concentrated by evaporation under reduced pressure. The residue 
was purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane and 
ethyl acetate as the eluent, to give 242 mg (yield 24%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.45 (9H, singlet); 

1.5- 1.75 (4H, multiplet); 
2.1- 2.3 (2H, multiplet); 
2.5- 2.7 (4H, multiplet); 

3.4 - 4.6 (8H, multiplet); 
6.7- 6.95 (2H, multiplet); 
7.05- 7.4 (12H, multiplet). 

34(b) (4R^1-Butoxy(^rbonyM-hydroxy-2-[2-(4-phenyl-butyl)phenoxymethyl]pyrrolidine 

A solution of 238 mg of (4R)-4-benzyloxy-1-t-butoxycar^ 
thyljpyrrolidine [prepared as described in step (a) above] in 10 ml of ethanol was stirred at 55°Cfor 6 hours 
in an atmosphere of hydrogen at atmospheric pressure and in the presence of 20 mg of 5% w/w palladium- 
on-charcoal. The mixture was cooled, and then the catalyst was filtered off, and the filtrate was concen- 
trated by evaporation under reduced pressure. The residue was purified by column chromatography 
through silica gel, using a 1 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 177 
mg (yield 90%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.46 (9H, singlet); 
1.5- 1.8 (4H, multiplet); 
2.0- 2.3 (2H, multiplet); 

2.5- 2.7 (4H, multiplet); 

3.4- 4.6 (6H, multiplet); 
6.75- 6.95 (2H, multiplet); 

7.05 - 7.35 (7H, multiplet). 

34(c) (4R)-4-Hydroxy-2-[2-(4-phenylbutyl)phenoxymethyl]pyrrolidine hydrochloride 

3 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 1 73 mg of (4R)-1- 
t-butoxycart>onyl-4-hydroxy^ [prepared as described in 

step (b) above] in 3 ml of dioxane, and the resulting mixture was allowed to stand at room temperature for 
2 hours. At the end of this time, the reaction mixture was concentrated by evaporation under reduced pres- 
sure, and the residue was dissolved in methylene chloride. Ethyl acetate was added to the resulting sol- 
ution and the mixture was allowed to stand. The crystals which precipitated were collected by filtration, 
to give 109 mg (yield 74%) of the title compound as colourless crystals, melting at 135 - 137°C. 
Nuclear Magnetic Resonance Spectrum (CDCtf 3 , 270 MHz), 8 ppm: 

1.6- 1.85 (4H, multiplet); 
1.9- 2.05 (1H, multiplet); 

2.14 (1H, doublet of doublets, J = 6.6 & 13.2 Hz); 

2.5- 2.7 (4H, multiplet); 

3.25 (1H, doublet of doublets, J = 3.3 & 12.5 Hz); 
3.56 (1H, doublet, J = 12.5 Hz); 
4.05 (1 H, doublet of doublets, J = 4.6 & 1 0.6 Hz); 
4.23 (1H, doublet of doublets, J = 4.0 & 10.6 Hz); 
4.2-4.4 (1H, multiplet); 

4.4- 4.55 (1H, multiplet); 
6.82 (1H, doublet, J = 7.9 Hz); 
6.88 (1H, triplet, J = 7.6 Hz); 

7.05- 7.3 (7H, multiplet). 
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Infrared Absorption Spectrum (KBr), crrr 1 : 
1602, 1588, 1495, 1465, 1451, 1237. 

EXAMPLE 35 

2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethy»]-1-rrtethylpyrrolid hydrochloride 
35(a) 2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethyl}-1-methylpyrrolidine 

9.83 g of potassium t-butoxide were added, whilst ice-cooling and stirring, to a solution of 20.0 g of 
2-[2-(3-methoxyphenyt)ethyl]phenol (prepared as described in Preparation 20) in 50 ml of dimethylaceta- 
mide, and the resulting mixture was stirred at the same temperature for 30 minutes, to give potassium 2- 
[2-(3-methoxyphenyl)ethyl]phenolate . 

Meanwhile, 9.83 g of potassium t-butoxide were added to a solution of 16.1 g of 2-(2-chloroethyl)-1- 
methylpyrrolidine hydrochloride in 80 ml of dimethylacetamide, whilst ice-cooling and stirring, to produce 
the free amine compound, which was then added, at room temperature and with stirring, to the solution 
of potassium 2-[2-(3~methoxyphenyl)ethyl]phenolate produced as described above. The resulting mixture 
was then stirred at 70°C for 20 hours, after which it was cooled and diluted with 500 ml of ethyl acetate. 
The diluted solution was washed with water and with a saturated aqueous solution of sodium chloride, in 
that order, after which it was dried over anhydrous magnesium sulphate. The solvent was then removed 
by distillation under reduced pressure, and the resulting residue was purified by column chromatography 
through silica gel, using a 10 : 1 by volume mixture of methylene chloride and methanol as the eluent, to 
give 14.6 g (yield 49%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3f 270 MHz), 8 ppm: 

1.55- 2.6 (8H f multiplet); 

2.42 (3H, singlet); 

2.8 - 3.0 (4H, multiplet); 

3.1- 3.3 (1H, multiplet); 
3.78 (3H, singlet); 

3.9- 4.15 (2H, multiplet); 

6.7- 6.95 (5H, multiplet); 
7.1 - 7.3 (3H, multiplet). 

35(b) 2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethy1]-1-methylpyrrolidine hydrochloride 

1 1 ml of a 4 N solution of hydrogen chloride in ethyl acetate were added, whi 1st ice-cooling, to a solution 
of 14.5 g of 2-(2-{2-|2-(3-methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as described 
in step (a) above] in 100 ml of ethyl acetate, and the resulting mixture was allowed to stand at room tem- 
perature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 1 3.0 g (yield 
81 %) of the title compound as colourless crystals, melting at 109 - 1 1 0°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3f 270 MHz), 8 ppm: 

1.9- 2.15 (2H, multiplet); 

2.15- 2.4 (2H, multiplet); 

2.4 - 2.65 (2H, multiplet); 

2.77 (3H, singlet); 

2.7 - 3.0 (5H, multiplet); 

3.2- 3.4 (1H, multiplet); 

3.78 (3H, singlet); 

3.8- 4.1 (2H, multiplet); 
4.15-4.3 (1H, multiplet); 
6.7-7.0 (5H, multiplet); 
7.15-7.3 (3H, multiplet). 

EXAMPLE 36 

2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethyll-1-methylpyrrolidine hydrochloride 
36(a) 2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy)ethyl)-1-methylpyrrolio^ 

11.3 g of diethyl azodicarboxyiate were added dropwise, whilst ice-cooling and stirring, to a solution 
of 10.6 g of 2-[2-(3-methoxyphenyl)ethyl]phenol (prepared as described in Preparation 20), 8.4 g of 1 -me- 
thyls-pyrrol idylethanol and 17 g of triphenylphosphine in 200 m! of methylene chloride, and the resulting 
mixture was stirred at room temperature for 15 hours. At the end of this time, the reaction mixture was 
concentrated by evaporation under reduced pressure, and the resulting residue was partitioned between 
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ethyl acetate and water. The organic layer was dried over anhydrous magnesium sulphate, and the solvent 
was distilled off under reduced pressure. The resulting residue was purified by column chromatography 
through silica gel, using a 10 : 1 by volume mixture of methylene chloride and methanol as the eluent, to 
give 5.70 g (yield 36%) of the title compound as a colourless oil. 

The nuclear magnetic resonance spectrum of this product was identical with that of the compound 
prepared as described in Example 35(a). 

36(b) 2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethyl]-1 -methylpyrrolidine hydrochloride 

Following a procedure similar to that described in Example 35(a), 5.70 g of 2-(2-{2-[2-(3-methoxy- 

phenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as described in step (a) above] were converted 

to the hydrochloride, to give 4.89 g (yield 36%) of the title compound as colourless crystals. 

The melting point and nuclear magnetic resonance spectrum of this product were identical with those 

of the compound prepared as described in Example 35(b). 

EXAMPLE 37 

4^2-[2-(3-Methoxyphenyl)ethyl]phenoxy}piperid ine hydrochloride 

37(a) 1-t-Butoxycarbonyl-4-{2-[2-(3-methoxyphenyl)ethyl]phenoxy}piperidine 

Following a procedure similar to that described in Exampie 36(a), 456 mg of 2-[2-(3-methoxyphenyi- 
)ethyl]phenol (prepared as described in Preparation 20), 600 mg of 1-t-butoxycarbonyl-4-hydroxypiperi- 
dine and 665 mg of triphenylphosphine were reacted with 575 mg of diethyl azodicarboxylate in 30 ml of 
methylene chloride. The reaction mixture was worked up as described in Example 36(a), and the crude 
product thus obtained was purified by column chromatography through silica gel, using a 4 : 1 by volume 
mixture of hexane and ethyl acetate as the eluent, to give 379 mg (yield 46%) of the title compound as a 
colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
1.47 (9H, singlet); 
1.7- 2.0 (4H, multiplet); 
2.8 - 3.0 (4H, multiplet); 
3.35-3.55 (2H, multiplet); 

3.6 - 3.75 (2H, multiplet); 
3.78 (3H, singlet); 
4.55-4.6 (1H, multiplet); 

6.7 - 6.9 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 

37(b) 4-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy)piperidine hydrochloride 

379 mg of 1-t-butoxycarbonyl-4-{2-[2-(3-methoxyphenyl)ethylJphenoxy}piperidine [prepared as de- 
scribed in step (a) above] were dissolved in 5 ml of a 4 N solution of hydrogen chloride in dioxane, and 
the solution was allowed to stand at room temperature for 1 hour. The reaction mixture was then concen- 
trated by distillation under reduced pressure, and the resulting oily residue was dissolved in 10 ml of ethyl 
acetate, after which it was allowed to stand at room temperature. The crystals which precipitated were col- 
lected by filtration and dried in vacuo, to give 290 mg (yield 90%) of the title compound as colourless crys- 
tals, melting at 121 - 122°C. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

2.05 - 2.2 (2H, multiplet); 
2.25-2.4 (2H, multiplet); 

2.8 - 3.0 (4H, multiplet); 

3.2 - 3.4 (4H, multiplet); 
3.76 (3H, singlet); 

4.55 - 4.6 (1H, multiplet); 

6.6 - 6.8 (4H, multiplet); 
6.92 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (3H, multiplet). 

EXAMPLE 38 

4-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}-1-methylpiperidine hydrochloride 
38(a) 4-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}-1-methylpiperidine 

A solution of 482 mg of 1-t-butoxycarbonyl-4-{2-[2-(3-methoxyphenyl)ethyl]phenoxy]piperidine (pre- 
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pared in a simitar manner to that described in Example 37) in 5 ml of tetrahydrof uran was added dropwise 
to a dispersion of 44.5 mg of lithium aluminum hydride in 5 ml of tetrahydrof uran, whilst stirring. After the 
addition was complete, the reaction mixture was heated under reflux for 1 hour and then cooled. Sufficient 
sodium sulphate decahydrate was then added to the reaction mixture, in order to decompose any excess 
of the hydride, after which the mixture was stirred for about 30 minutes. Insoluble materials were filtered 
off, and then the filtrate was freed from the solvent by distillation under reduced pressure. The resulting 
oily residue was purified by column chromatography through silica gel, using a 10 : 1 by volume mixture 
of methylene chloride and methanol as the eluent, to give 220 mg (yield 57%) of the title compound as a 
colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.85- 2.15 (4H, multiplet); 
2.3- 2.5 (2H, multiplet); 
2.33 (3H, singlet); 

2.6 - 2.75 (2H, multiplet); 
2.8- 3.0 (4H, multiplet); 
3.79 (3H, singlet); 
4.35-4.5 (1H, multiplet); 

6.7 - 6.9 (5H, muitipiet); 
7.1 - 7.3 (3H, multiplet). 

38(b) 4-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}-1-methylpiperidine hydrochloride 

0.2 ml of a 4 N solution of hydrogen chloride in dioxane was added dropwise to a solution of 220 mg 
of 4-{2-[2-(3-methoxyphenyl)ethyi]phenoxy}-1-methylpiperidine [prepared as described in step (a) above] 
in 20 ml of ethyl acetate, and the mixture was allowed to stand at room temperature. The crystals which 
precipitated were collected by filtration and dried in vacuo , to give 1 70 mg (yield 69%) of the title compound 
as colourless crystals, melting at 147 - 148°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
2.0-2.25 (2H, multiplet); 

2.5- 2.8 (2H, multiplet); 
2.73 (3H, singlet); 
2.8-3.1 (6H, multiplet); 
3.2- 3.4 (2H, multiplet); 
3.76 (3H, singlet); 

3.6- 3.8 (1H, multiplet); 
6.65 - 6.85 (4H, multiplet); 
6.95 (1H, triplet J = 7.3 Hz); 
7.15 - 7.3 (3H, multiplet). 

EXAMPLE 39 

2-(2-{2-[2-(3-Hydroxyphenyl)ethyl]phenoxy)ethyl)-1-methylpyrrolidine hydrochloride 
39(a) 2-(2-{2-[2-(3-Methoxymethoxyphenyl)ethyl]phenoxy}ethYl^1-methylpyrrolidine 

Following a procedure similar to that described in Example 35(a), 2.37 g of 2-[2-(3-methoxymethox- 
yphenyl)ethyl]phenol (prepared as described in Preparation 21), 1.03 g of potassium t-butoxide and 1.69 
g of 2-(2-chloroethyl)-1-methylpyrrolidine hydrochloride were reacted in 50 ml of dimethylacetamide. The 
reaction mixture was then worked up as described in Example 35(a), and the crude product was purified 
by column chromatography through silica gel, using a 20 : 1 by volume mixture of methylene chloride and 
methanol as the eluent, to give 1 .87 g (yield 62%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.5- 2.4 (8H, multiplet); 

2.39 (3H, singlet); 

2.8- 3.0 (4H, multiplet); 

3.05-3.2 (1H, multiplet); 

3.48 (3H, singlet); 

3.95- 4.15 (2H, multiplet); 

5.15 (2H, singlet); 

6.8 - 6.95 (5H, multiplet); 
7.1 - 7.3 (3H, multiplet). 

39(b) 2-(2-{2-[2-(3-Hydroxyphenyl)ethyl]phenoxy}-ethyl)-1 -methyl pyrrolidine hydrochloride 
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1.80 g of 2-(2-{2-[2-(3-methoxymethoxyphenyl)ethy1]ph [prepared 
as described in step (a) above] were dissolved in 20 ml of a 4 N solution of hydrogen chloride in dioxane, 
and the solution was allowed to stand at room temperature for 30 minutes. At the end of this time, the 
mixture was concentrated by distillation under reduced pressure, and the resulting oily residue was dis- 
solved in 20 ml of methylene chloride. Ethyl acetate was slowly added to the solution until it just began 
to show signs of turbidity. The mixture was then allowed to stand overnight at room temperature. The crys- 
tals which precipitated were collected by filtration and dried in vacuo , to give 1 .25 g (yield 71 %) of the title 
compound as colourless crystals, melting at 68 - 70 °C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.9- 2.6 (6H, multiplet); 

2.65-3.1 (5H, multiplet); 

2.83 (3H, singlet); 

3.15- 3.45 (1H, multiplet); 

3.6-4.1 (3H, multiplet); 

6.57 (1H, doublet, J = 7.3 Hz); 

6.7 - 6.8 (2H, multiplet); 
6.92 (1H, triplet, J = 7.3 Hz); 

7.00 (iH, singiet); 

7.05 (1H, triplet, J = 7.9 Hz); 

7.1 - 7.25 (2H, multiplet). 

EXAMPLE 40 

(S)-2-{2-[2-(3-Hydroxyphenyl)ethyl]phenoxymethyl}pyrrolidine hydrochloride 
40(a) (S)-1-t-Butoxy(>arbonyl-2^2-[2-(3-methoxy-methoxyphenyl)ethv^^ 

0.721 g of potassium t-butoxide was added, whilst ice-cooling, to a solution of 1.66 g of 2-[2-(3-me- 
thoxymethoxyphenyl)ethyllphenol (prepared as described in Preparation 21) in 5 ml of dimethylacetamide, 
and the resulting mixture was stirred for 15 minutes. At the end of this time, 2.28 g of (S)-1-t-butoxycar- 
bonyl-2-(p-toluenesulphonyloxymethyl)pyrrolidine were added to the mixture, and the mixture was stirred 
at 50°C for 2 hours. The reaction mixture was then cooled and partitioned between ethyl acetate and wa- 
ter. The ethyl acetate layer was washed with a saturated aqueous solution of sodium chloride and dried 
over anhydrous magnesium sulphate. The solvent was removed by distillation under reduced pressure, 
and the resulting residue was purified by column chromatography through silica gel, using a 4 : 1 by vol- 
ume mixture of hexane and ethyl acetate as the eluent to give 1.70 g (yield 60%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.47 (9H, singlet); 
1.75- 2.2 (4H, multiplet); 

2.8 - 3.0 (4H, multiplet); 
3.25 - 3.55 (2H, multiplet); 

3.48 (3H, singlet); 

3.75 - 4.3 (3H, multiplet); 

5.15 (2H, singlet); 

6.8 - 7.0 (5H, multiplet); 

7.05-7.3 (3H, multiplet). 
40(b) (S)-2-{2-[2-(3-Hydroxyphenyl)ethyllphenoxymethyl}pyrrolidine hydrochloride 

630 mg of (S)-1-t-butoxycarbonyl-2-{2-[2-(3-^ 
dine [prepared as described in step (a) above] were dissolved in 1 0 ml of a 4 N solution of hydrogen chloride 
in dioxane, whilst ice-cooling, and the solution was allowed to stand at room temperature for 3 hours. At 
the end of this time, the mixture was concentrated by distillation under reduced pressure, and the resulting 
oily residue was dissolved in a small amount of isopropyt alcohol; the solution was then allowed to stand, 
whilst ice-cooling. The crystals which precipitated were collected by filtration and dried in vacuo , to give 
318 mg (yield 66%) of the title compound as colourless crystals, melting at 127 - 129°C~ 
[<*£*: +10.5° (c=1.0, methanol). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz) 5 ppm: 
1.8-2.0 (1H, multiplet); 
2.05 - 2.2 (2H, multiplet); 
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2.2-2.35 (1H, multiplet); 
2.7-3.1 (4H, multiplet); 

3.2- 3.35 (1H ( multiplet); 
3.4-3.55 (1H, multiplet); 
4.05 - 4.25 (3H, multiplet); 
6.61 (1H f doublet, J = 7.9 Hz); 

6.66 (1H, doublet of doublets, J = 1.3 & 7.9 Hz); 

6.84 (1H, doublet, J = 7.9 Hz); 
6.94 (1H, triplet, J = 7.3 Hz); 
7.0- 7.25 (4H, multiplet). 

EXAMPLE 41 

2-{2-[2-(3-Hydroxyphenyl)ethyt]phenoxyr^^ hydrochloride 
41 (a) 2-{2-[2-(3-Methoxymethoxyphenyl)ethyl]phenoxymethyl}-1-methy»pyrrolidine 

Following a procedure similar to that described in Example 38, 1.00 g of 1-t-butoxycarbonyl-2-{2-[2- 
(3-methoxymethoxyphenyl)ethyl]phenoxymethyl}pyrrolidine [prepared in a similar manner to that descri- 
bed in Example 40(a)] was reacted with a dispersion of 88.1 mg of iithium aiuminum hydride in 10 ml of 
tetrahydrof uran. The mixture was then worked up as described in Example 38, and the crude product thus 
obtained was purified by column chromatography through silica gel, using a 10 : 1 by volume mixture of 
methylene chloride and methanol as the eluent, to give 668 mg (yield 83%) of the title compound as a 
colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.7- 2.0 (3H, multiplet); 

2.0- 2.2 (1H, multiplet); 

2.3- 2.45 (1H, multiplet); 
2.53 (3H, singlet); 

2.7 - 3.0 (5H, multiplet); 

3.1- 3.2 (1H f multiplet); 
3.48 (3H, singlet); 

3.85 (1H, doublet of doublets, J = 6.6 & 9.2 Hz); 

4.08 (1H, doublet of doublets, J = 5.3 & 9.2 Hz); 
5.15 (2H, singlet); 

6.8 - 6.9 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 
41(b) 2-{2-[2-(3-Hydroxyphenyl)ethyllphenoxymethyt}-1-methyfpyrrolidine hydrochloride 

660 mg of 2-{2-[2-(3-methoxymethoxyphenyl)ethyl]phenoxymethyl}-1-methylpyrrolidine [prepared 
as described in step (a) above] were dissolved in 5 ml of a 4 N solution of hydrogen chloride in dioxane, 
and the solution was allowed to stand at room temperature for 30 minutes. At the end of this time, the 
solvent was removed by distillation under reduced pressure, and the resulting solid residue was recrys- 
taJlised from isopropyl alcohol, to give 529 mg (yield 82%) of the title compound as colourless needles, 
melting at 232 - 233°C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz) 8 ppm: 

1.8- 2.2 (3H, multiplet); 

2.2- 2.4 (1H, multiplet); 
2.7 - 2.95 (4H, multiplet); 
2.97 (3H, singlet); 
3.05-3.25 (1H, multiplet); 
3.5-3.7 (1H, multiplet); 
3.8-3.95 (1H, multiplet); 

4.28 (1H, doublet of doublets, J = 4.0 & 10.6 Hz); 
4.40 (1H, doublet of doublets, J = 7.9 & 10.6 Hz); 
6.55-6.7 (3H, multiplet); 
6.75-7.1 (3H, multiplet); 
7.15- 7.3 (2H, multiplet). 
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EXAMPLE 42 

( R)-2-{2-[2-(3-Met hoxyphenyl)ethyl]phenoxymethyl}morpholine hydrochloride 
42(a) (R)-4-t-butoxycaroonyl-2-{2-[2-(3-metho 

Following a procedure similar to that described in Example 40(a), 1.14 g of 2-[2-(3-methoxyphenyl- 
)ethyl]phenol (prepared as described in Preparation 20), 0.560 g of potassium t-butoxide and 1 .86 g of (R)- 
4-t-butoxyrartonyl-2-(p r tQ^ were reacted in 20 ml of dimethylaceta- 

mide. The mixture was then worked up as described in Example 40(a), and the crude product thus obtained 
was purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane and 
ethyl acetate as the eluent, to give 1.68 g (yield 79%) of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.44 (9H, singlet); 

2.8-3.1 (6H, multiplet); 

3.5-3.7 (1H, multiplet); 

3.7-4.2 (6H, multiplet); 

3.77 (3H, singlet); 

6.7- 6.95 (5H, multiplet); 

7.1-7.3 (3H t muitipiei). 
42(b) (R)-2-{2-[2-(3-Methoxyphenyl)ethy1]phenoxymethyl}morpholine hydrochloride 

10 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 1 .68 g of (R)-4-t- 
butoxycarbonyl-2-{2-[2-(3-methoxyphenyl)ethyl]phenoxymethyl}morpholine [prepared as described in 
step (a) above] in 10 ml of dioxane, and the resulting mixture was allowed to stand at room temperature 
for 30 minutes. At the end of this time, the solvent was removed by distillation under reduced pressure, 
and the resulting residue was dissolved in a small amount of methylene chloride. Ethyl acetate was added 
to the mixture, which was then allowed to stand at room temperature. The crystals which precipitated were 
collected by filtration and dried in vacuo , to give 1.24 g (yield 86%) of the title compound as colourless 
crystals, melting at 112 - 113°C. 
[a]?:-7.4°(c=1.0,water). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), a ppm: 
2.75- 2.95 (4H, multiplet); 
3.0- 3.2 (2H, multiplet); 
3.35 (1H, doublet, J = 13.2 Hz); 
3.46 (1H, doublet, J = 11.2 Hz); 
3.75 (3H, singlet); 
3.95- 4.2 (4H, multiplet); 
4.3- 4.4 (1H, multiplet); 
6.65- 6.95 (5H, multiplet); 
7.05-7.3 (3H, multiplet). 

EXAMPLE 43 

(R)-2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethylH-^ethylrnorpholine hydrochloride 
43 (a) (R)-2-{2-[2-(3-Methoxyphenyl)ethy1]phenoxymethyl)-4-methylmorpholine 

1 52 mg of potassium carbonate were added to a solution of 404 mg of (R)-2-{2-[2-(3-methoxyphenyl- 
)ethyl]phenoxymethyl}morphoIine hydrochloride (prepared as described in Example 42) in 10 ml of dime- 
thylacetamide, and the resulting mixture was stirred at room temperature for 1 hour. At the end of this 
time, 157 mg of methyl iodide were added, and the mixture was stirred at room temperature for 14 hours. 
The reaction mixture was then diluted with ethyl acetate. The diluted solution was washed with water and 
with a saturated aqueous solution of sodium chloride, in that order, after which it was dried over anhydrous 
magnesium sulphate. The solvent was then removed by distillation under reduced pressure, and the re- 
sulting oily residue was purified by column chromatography through silica gel, using a 20 : 1 by volume 
mixture of methylene chloride and methanol as the eluent, to give 310 mg (yield 82%) of the title compound 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
2.0- 2.25 (2H, multiplet); 
2.32 (3H, singlet); 
2.65-2.75 (1H, multiplet); 
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2.8 - 3.05 (5H, multiplet); 
3.7- 3.85 (1H, multiplet); 
3.78 (3H, singlet); 

3.9 - 4.1 (4H, multiplet); 
6.7 - 6.95 (5H f multiplet); 
7.1 - 7.3 (3H, multiplet). 

43(b) (R^-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy^ hydrochloride 

0.25 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 310 mg of (R)-2- 
P-[2-(3-n^thoxyphenyl)ethyl]phenoxymethyl>4-niethylmorpholine [prepared as described in stefT (a) 
above] in a small amount of ethyl acetate, and the resulting mixture was allowed to stand at room temper- 
ature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 323 mg (yield 
94%) of the title compound as colourless needles, melting at 184 - 185°C. 
[a]?: -5.5° (c=1.0, ethanol). 

Nuclear Magnetic Resonance Spectrum (CDC£ 3i 270 MHz), 5 ppm: 
2.75 (3H, singlet); 
2.75 - 3.05 (6H, multiplet); 
3.38 (2H, triplet, J = 13.2 Hz); 
3.78 (3H, singiet); 
4.0- 4.2 (3H, multiplet); 
4.3-4.45 (1H, multiplet); 

4.5- 4.6 (1H, multiplet); 
6.7 - 6.9 (4H, multiplet); 
6.94 (1H, triplet, J - 7.3 Hz); 
7.1 - 7.3 (3H, multiplet). 

EXAMPLE 44 

2-(2-{2-[2-(3,4-DimetlK)xyphen^ hydrochloride 
44(a) 2-(2-{2-[2-(3,4-Dimethoxyphenyl)ethyqphenoxy}]ethyll-1-methylpyrrolidine 

Following a procedure similar to that described in Example 35(a), 1 .30 g of 2-[2-(3,4-dimethoxyphe- 
nyl)ethyl]phenol (prepared as described in Preparation 27), 1.69 g of potassium t-butoxide and 1.39 g of 
2-(2-chloroethyl)-1-methylpyrrolidine were reacted in 30 ml of dimethylacetamide. The mixture was then 
worked up as described in Example 35(a), and the crude product thus obtained was purified by column 
chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and methanol 
as the eluent, to give 1.50 g (yield 80%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 
1.55-2.5 (8H, multiplet); 
2.41 (3H, singlet); 

2.8- 3.0 (4H, multiplet); 
3.15-3.25 (1H, multiplet); 
3.83 (3H, singlet); 

3.86 (3H, singlet); 

3.9- 4.15 (2H, multiplet); 

6.6- 6.9 (5H, multiplet); 
7.05 - 7.25 (2H, multiplet). 

44(b) 2-(2-{2-[2-(3,4-Dimethoxyphenyl)ethyl]phenoxy}]ethyl]-1-methyl pyrrolidine hydrochloride 

2 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 1.50 g of 2-(2-{2- 
[2-(3,4-dimethoxyphenyl)ethyl]phenoxy}ethyl)-1-methyipyrrolidine [prepared as described in step (a) 
above] in 20 ml of methylene chloride, and the mixture was concentrated by distillation under reduced 
pressure. The resulting residue was dissolved in ethyl acetate and the solution was allowed to stand at 
room temperature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 
1.10 g (yield 67%) of the title compound as colourless crystals, melting at 147 - 148°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.95- 2.15 (2H, multiplet); 

2.2 - 2.4 (2H, multiplet); 

2.4 - 2.6 (2H, multiplet); 

2.76 & 2.78 (together 3H, each singlet); 
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2.75-3.0 (5H, multiplet); 
3.15-3.55 (1H, multiplet); 
3.80 (3H, singlet); 
3.86 (3H, singlet); 
3.8-4.1 (2H, multiplet); 
4.15- 4.3 (1H, multiplet); 
6.6-7.0 (5H ( multiplet); 
7.1 - 7.3 (2H, multiplet). 

EXAMPLE 45 



2-{2-[2-(a-Methoxyphenyl)ethyl]phenoxymethyl}morpholine hydrochloride 
45(a) 4-t-Butoxyautonyl-2-{2-|2^3-methoxyphenyl)ethyl]phenoxyrne 

Following a procedure similar to that described in Example 40, 1.00 g of 2-[2-(3-methoxyphenyl)et- 
hyl]phenol (prepared as described in Preparation 20), 1 .63 g of 4-t-butoxycarbonyl-2-(p-toluenesulphony- 
loxymethyljmorpholine and 0.490 g of potassium t-butoxkte were reacted in 20 ml of dimethylacetamide. 
The mixture was then worked up as described in Example 40, and the crude product thus obtained was 
purified by column chromatography through silica gei, using a 4 : 1 by voiume mixture of hexane and ethyi 
acetate as the eluent, to give 1.87 g (yield 94.5%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.45 (9H, singlet); 

2.8-3.1 (6H, multiplet); 

3.55- 3.7 (1H, multiplet); 

3.7- 4.2 (6H, multiplet); 
3.77 (3H, singlet); 

6.7 - 6.95 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 
45(b) 2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}morpholine hydrochloride 

2 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 0.99 g of 4-t-butox- 
ycarbonyl-2-{2-[2-{3-rrtethoxyphenyl)ethyq^ [prepared as described in step (a) 

above] in 2 ml of dioxane, and the mixture was allowed to stand at room temperature for 16 hours, after 
which it was concentrated by distillation under reduced pressure. The resulting residue was dissolved in 
ethyl acetate, and the solution was allowed to stand at room temperature. The crystals which precipitated 
were collected by filtration and dried in vacuo, to give 0.42 g (yield 52%) of the title compound as colourless 
crystals, melting at 110 - 112°C. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 270 MHz), S ppm: 

2.8- 3.0 (4H, multiplet); 
3.0- 3.2 (2H, multiplet); 

3.36 (1H, doublet, J = 12.5 Hz); 
3.48 (1H, doublet J = 13.2 Hz); 
3.76 (3H, singlet); 

4.0- 4.2 (4H, multiplet); 
4.25-4.4 (1H, multiplet); 
6.7 - 7.0 (5H, multiplet); 

7.1- 7.3 (3H, multiplet). 

EXAMPLE 46 

2-{2-[2-(3-Methoxyphenyl)ethyllphenoxymethyl)4-methylmorpholine hydrochloride 
46(a) 2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl)^methylmorpholine 

Following a procedure similar to that described in Example 38, 870 mg of 4-t-butoxycarbonyl-2-{2-[2- 
(3-methoxyphenyl)ethyl]phenoxymethyl}morpholine [prepared as described in Example 45(a)] were react- 
ed with a dispersion of 113 mg of lithium aluminum hydride in 15 ml of tetrahydrofuran. Ttie mixture was 
then worked up as described in Example 38, and the crude-product thus obtained was purified by column 
chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and methanol 
as the eluent, to give 620 mg (yield 94%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
2.0- 2.3 (2H, multiplet); 
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2.33 (3H, singlet); 

2.65 - 2.75 (1H, multiplet); 

2.8- 3.0 (5H, multiplet); 
5 3.7- 3.85 (1H, multiplet); 

3.78 (3H, singlet); 

3.9- 4.1 (4H, multiplet); 
6.7 - 6.95 (5H, multiplet); 
7.1 - 7.3 (3H, multiplet). 

10 46(b) 2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethylH-methylrnorpholine hydrochloride 

0.5 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 620 mg of 2-{2-[2- 
(3-methoxyphenyl)ethyf]phenoxymethyl)-1-methylmorpholine [prepared as described in step (a) above] in 
a suitable amount of ethyl acetate, and the resulting mixture was concentrated by distillation under re- 
duced pressure. The resulting solid residue was recrystallised from ethyl acetate to give 476 mg (yield 

15 69%) of the title compound as colourless crystals, melting at 174 - 176°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

2.77 (3H, singlet); 

2.7 - 3.1 (6H, multiplet); 
3.40 (2H, triplet, J = 11.9 Hz); 
20 3.79 (3H, singlet); 

4.0 - 4.2 (3H, multiplet); 
4.3 - 4.5 (1H, multiplet); 
4.5- 4.65 (1H, multiplet); 
6.7 - 6.9 (4H, multiplet); 

25 6.95 (1 H, triplet, J = 7.6 Hz); 

7.1 - 7.3 (3H, multiplet). 

EXAMPLE 47 

30 2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethyl)piperidine hydrochloride 
47(a) 1-t-Butoxycartx)nyl-2-(2-{2^2-(3-meth^ 

Following a procedure similar to that described in Example 36(a), 1.00 g of 2-[2-(3-methoxyphenyl- 
)ethyl]phenol (prepared as described in Preparation 20), 1.51 g of 1-t-butoxycarbonyl-2-(2-hydroxye- 
thyl)piperidine, 1.72 g of triphenylphosphine and 1.14 g of diethyl azodicarboxylate were reacted in 20 ml 

35 of methylene chloride. The mixture was then worked up as described in Example 36(a), and the crude 
product thus obtained was purified by column chromatography through silica gel, using a 4 : 1 by volume 
mixture of hexane and ethyl acetate as the eluent, to give 0.630 g (yield 32%) of the title compound as a 
colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 6 ppm: 
40 1.46 (9H, singlet); 

1.4-2.0 (7H, multiplet); 
2.15- 2.35 (1H, multiplet); 
2.65 - 3.0 (5H, multiplet); 

3.78 (3H, singlet); 

45 3.9 - 4.2 (3H, multiplet); 

4.35-4.45 (1H, multiplet); 
6.7 - 6.9 (5H, multiplet); 
7.05 - 7.3 (3H, multiplet). 
47(b) 2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy)ethyl)piperidine hydrochloride 

so 1 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 0.63 g of 1-t-butox- 

ycarbonyl-2-(2-{2-[2-(3-methoxyphenyl)ethyr|phenoxy}ethyl)piperidine [prepared as described in step (a) 
above] in 1 ml of dioxane, and the resulting solution was allowed to stand at room temperature for 2.5 
hours. At the end of this time, it was concentrated by distillation under reduced pressure. The resulting 
residue was partitioned between ethyl acetate and a saturated aqueous solution of sodium hydrogencar- 

55 bonate. The ethyl acetate layer was dried over anhydrous magnesium sulphate, and concentrated by dis- 
tillation under reduced pressure. The resulting residue was dissolved in ethanol, and the solution was ad- 
sorbed on a column packed with CM Sephadex C-25 (H + type) (Sephadex is a trade mark). The column 
was washed with ethanol and eluted with a 0.1 N solution of hydrogen chloride in ethanol. The eluate was 
concentrated by evaporation under reduced pressure and dried in vacuo, to give 0.22 g (yield 40%) of the 
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title compound as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3l 270 MHz), 6 ppm: 
1.3- 2.1 (6H, multiplet); 
2.1-2.3 (1H, multiplet); 
2.5-2.7 (1H, multiplet); 

2.7 - 3.0 (5H, multiplet); 
3.15-3.35 (1H t multiplet); 

3.4 - 3.55 (1H, doublet, J = 13.2 Hz); 

3.77 (3H, singlet); 

4.0- 4.25 (2H, multiplet); 
6.7- 6.95 (5H, multiplet); 
7.05- 7.3 (3H, multiplet). 
Infrared Absorption Spectrum (liquid film), cnr 1 : 
1601, 1585, 1495, 1455, 1436, 1241 

EXAMPLE 48 

2-(2-{2-[2-{3-Methoxyphe hydrochloride 
48(a) 2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy)ethyl)-1 -methylpiperidine 

Following a procedure similar to that described in Example 38, 1.70 g of 1-t-butoxycarbonyi-2-(2-{2- 
[2-(3-methoxyphenyl)ethyl]phenoxy}ethyl)piperidine [prepared as described in Example 47(a)] were react- 
ed with a dispersion of 0.294 g of lithium aluminum hydride in 30 ml of tetrahydrof uran. The mixture was 
then worked up as described in Example 38, and the crude product thus obtained was purified by column 
chromatography through silica gel, using a 1 0 : 1 by volume mixture of methylene chloride and methanol 
as the eluent, to give 0.730 g (yield 53%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.2 -2.0 (7H, multiplet); 

2.05 - 2.35 (3H, multiplet); 
2.34 (3H, singlet); 

2.8 - 3.0 (5H, multiplet); 

3.78 (3H, singlet); 

4.04 (2H, triplet, J = 7.3 Hz); 
6.7- 6.9 (5H, multiplet); 

7.1 - 7.25 (3H, multiplet). 

48(b) 2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy)ethyl)-1-methylpiperidine hydrochloride 

1 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 0.730 g of 2-(2-{2- 
[2-(3-methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpiperidine [prepared as described in step (a) above] 
in a suitable amount of ethyl acetate, and the resulting mixture was concentrated by distillation under re- 
duced pressure. The resulting oily residue was dissolved in 15 ml of ethyl acetate, and the solution was 
allowed to stand at room temperature. The crystals which precipitated were collected by filtration and dried 
in vacuo, to give 0.561 g (yield 69%) of the title compound as colourless crystals, melting at 115 - 117°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.3 - 2.2 (5H, multiplet); 

2.2 - 2.45 (2H, multiplet); 
2.45- 2.7 (2H, multiplet); 
2.75 (3H, singlet); 

2.8 - 3.2 (5H, multiplet); 
3.4-3.55 (1H, multiplet); 
3.78 (3H, singlet); 
3.95- 4.2 (2H, multiplet); 
6.65 - 6.8 (3H, multiplet); 
6.84 (1H, doublet, J = 7.9 Hz); 
6.93 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (3H, multiplet). 

EXAMPLE 49 

3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl]piperidine hydrochloride 
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49(a) 1-t-Butoxycarbonyl-3-{2-[2-(3-methoxyphenyl)ethyi]phenoxyntethyl}piperid 

Following a procedure similar to that described in Example 40, 0.790 g of 2-[2-(3-methoxyphenyl)et- 
hyl]phenol (prepared as described in Preparation 20), 0.388 g of potassium t-butoxide and 1.28 g of 1-t- 
butoxyc»rbonyl-3-(p-toluenesulphonyloxymethyl)piperidine were reacted in 15 ml of dimethylacetamide. 
The mixture was then worked up as described in Example 40, and the crude product thus obtained was 
purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane and ethyl 
acetate as the eluent, to give 1.09 g (yield 74%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 

1.1 -1.8 PH. multiplet); 

1.43 (9H, multiplet); 

1.85- 2.15 (2H, multiplet); 

2.7- 3.0 (6H, multiplet); 

3.79 (3H, singlet); 

3.85 (2H, doublet, J = 5.9 Hz); 
3.9-4.25 (2H, multiplet); 

6.7 - 6.95 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 
49(b) 3-{2-[2-(3-Methioxypheny1)ethy1ipheriox^ 

240 mg of 1-t-butoxycarbonyl-3^2-[2-(3-met [prepared 
as described in step (a) above] were dissolved in 4 ml of a 4 N solution of hydrogen chloride in dioxane. 
The solution was allowed to stand at room temperature for 3 hours, after which it was concentrated by 
evaporation under reduced pressure. The resulting residue was dissolved in ethyl acetate, and the solution 
was allowed to stand at room temperature. The crystals which precipitated were collected by filtration, to 
give 183 mg (yield 76%) of the title compound as colourless crystals, melting at 155 - 157°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.4- 2.2 (4H, multiplet); 

2.45- 2.6 (1H, multiplet); 

2.7- 3.0 (6H, multiplet); 
3.4- 3.6 (2H, multiplet); 
3.76 (3H, singlet); 

3.86 (2H, doublet, J = 4.6 Hz); 
6.65 - 6.85 (4H, multiplet); 
6.89 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (3H, multiplet). 

EXAMPLE 50 

3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}-1-methylpiperidine hydrochloride 
50(a) 3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}-1 -methylpiperidine 

Following a procedure similar to that described in Example 38, 850 mg of 1-t-butoxycarbonyl-3-{2-[2- 
(3-methoxyphenyl)ethyl]phenoxymethyl}piperidine (prepared as described in Example 49) were reacted 
with 113 mg of lithium aluminum hydride. The mixture was then worked up as described in Example 38, 
and the crude product thus obtained was purified by column chromatography through silica gel, using a 
10 : 1 by volume mixture of methylene chloride and methanol as the eluent, to give 520 mg (yield 76%) 
of the title compound as a solid. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 
1.1-1.3 (1H, multiplet); 
1.6- 2.3 (6H, multiplet); 
2.31 (3H, singlet); 
2.75- 3.0 (5H, multiplet); 

3.0- 3.1 (1H, multiplet); 
3.78 (3H, singlet); 

3.8- 3.95 (2H, multiplet); 
6.7 - 6.9 (5H, multiplet); 

7.1- 7.3 (3H, multiplet). 

50(b) 3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}-1-methylpiperidine hydrochloride 

0.5 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 520 mg of 3-{2-[2- 
(a-methoxyphenyl)ethyl]phenoxymethyl}-1-methylpiperidine [prepared as described in step (a) above] in 
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a suitable amount of ethyl acetate, and the resulting mixture was concentrated by distillation under re- 
duced pressure, to produce the hydrochloride as a solid. This solid was dissolved in a small amount of 
methylene chloride, and then ethyl acetate was added to the resulting solution, which was then allowed 
5 to stand at room temperature. The crystals which precipitated were collected by filtration, to give 443 mg 
(yield 77%) of the title compound as colourless crystals, melting at 191 - 193°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 

1.44-2.1 (3H, multiplet); 

2.2- 3.0 (8H, multiplet); 
10 2.75 (3H, singlet); 

3.4- 3.6 {2H, multiplet); 

3.79 (3H, singlet); 

3.85- 4.0 (2H, multiplet); 

6.7-6.9(4H f multiplet); 
15 6.94 (1H, triplet, J = 7.6 Hz); 

7.1 - 7.3 (3H, multiplet). 

EXAMPLE 51 

20 3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}-piperidine hydrochloride 

51 (a) 1-t-Butoxy(^u1x)nyl-3-{2-r2-(3-methoxyphenyl)ethyllphenoxy}piperidine 

Following a procedure similar to that described in Example 36(a), 1.50 g of 2-[2-(3-methoxyphenyl- 
)ethyl]phenol (prepared as described in Preparation 20), 2.64 g of 1-t-butoxycarbonyl-3-hydroxypiperidine, 
3.44 g of triphenylphosphine and 2.29 g of diethyl azodicarboxylate were reacted. The mixture was then 
25 worked up as described in Example 36(a), and the crude product thus obtained was purified by column 
chromatography through silica gel, using a 7 : 1 by volume mixture of hexane and ethyl acetate as the 
eluent, to give 1.68 g (yield 62%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.37 (9H, singlet); 
30 1.4- 2.2 (4H, multiplet); 

2.75- 2.95 (4H, multiplet); 
3.0- 3.8 (4H, multiplet); 
3.79 (3H, singlet); 
4.2-4.4 (1H, multiplet); 
35 6.7- 6.95 (5H, multiplet); 

7.05 - 7.25 (3H, multiplet). 
51(b) 3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}-piperidine hydrochloride 

800 mg of 1-t-butoxyrarbonyl-3^2-[2-(3-rnetho^ [prepared as de- 

scribed in step (a) above] were dissolved in 8 ml of a 4 N solution of hydrogen chloride in dioxane, and 
40 the solution was allowed to stand at room temperature for 2 hours. At the end of this time, the solution 
was concentrated by evaporation under reduced pressure, the resulting residue was dissolved in ethyl 
acetate, and the resulting solution was allowed to stand at room temperature. The crystals which precipi- 
tated were collected by filtration, to give 300 mg (yield 44%) of the title compound as colourless crystals, 
melting at 130- 132°C. 
45 Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.6- 1.8 (1H, multiplet); 
1.9-2.3 (3H, multiplet); 
2.8-3.1 (6H, multiplet); 
3.25-3.4 (1H, multiplet); 

so 3.55 (1 H, doublet of doublets, J = 3.3 & 1 2.6 Hz); 

3.77 (3H, singlet); 

4.7- 4.85 (1H, multiplet); 
6.7- 6.8 (3H, multiplet); 
6.85- 7.0 (2H, multiplet); 

55 7.1 - 7.3 (3H, multiplet). 

EXAMPLE 52 

3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}-1-methylpiperidine hydrochloride 
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52(a) 3-{2-[2-(3>Methoxyphenyi)ethyl]phenoxy}-1-methylpiperidine 

Following a procedure similar to that described in Example 38, 880 mg of 1-t-butoxycarbonyl-3-{2-[2- 
(3-methoxyphenyl)ethyl]phenoxy}piperidine [prepared as described in Example 51(a)] were reacted with 
162 mg of lithium aluminum hydride. The mixture was then worked up as described in Example 38, and 
the crude product thus obtained was purified by column chromatography through silica gel, using a 10 : 
1 by volume mixture of methylene chloride and methanol as the eluent, to give 360 mg (yield 51%) of the 
title compound as a colourless oil, 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 60 MHz) 5 ppm: 

1.1 - 2.4 (6H, multiplet); 
2.28 (3H, singlet); 

2.5 - 3.3 (6H, multiplet); 

3.77 (3H, singlet); 
4.1-4.7 (1H, multiplet); 

6.6 - 7.4 (8H, multiplet). 

52(b) 3-{2-f2-(3-Methoxyphenyl)ethyl]phenoxy}-1-methylpiperidine hydrochloride 

0.4 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 360 mg of a-{2-[2- 
(3-methoxyphenyl)ethyl]phenoxy)-1-methylpiperidine [prepared as described in step (a) above] in a suit- 
able amount of ethyl acetate, and the resulting solution was concentrated by distiiiation under reduced 
pressure. The resulting oily residue was dissolved in ethyl acetate, after which it was allowed to stand at 
room temperature. The crystals which precipitated were collected by filtration, to give 383 mg (yield 95%) 
of the title compound as colourless crystals, melting at 158 - 160°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.4-1.65 (1H, multiplet); 

1.9-2.1 (1H, multiplet); 

2.2 - 2.6 (3H, multiplet); 
2.6- 2.8 (1H, multiplet); 
2.8 - 3.0 (4H, multiplet); 
2.82 (3H, singlet); 

3.4 - 3.7 (2H, multiplet); 

3.78 (3H, singlet); 
4.9-5.3 (1H, multiplet); 

6.7 - 6.8 (3H, multiplet); 
6.94 (1H, triplet, J = 7.3 Hz); 

7.0 - 7.3 (4H, multiplet). 

EXAMPLE 53 

4-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethyl)-piperidine hydrochloride 
53(a) 1-t-Butoxycart)onyl-4-(2^2^ 

Following a procedure similar to that described in Example 40(a), 1.20 g of 2-[2-(3-methoxyphenyl- 
)ethyl]phenol (prepared as described in Preparation 20), 2.00 g of 1-t-butoxycarbonyl-4-I2-(p-toluenesul- 
phonyloxy)ethyl]piperidine and 0.590 g of potassium t-butoxide were reacted in 20 ml of dimethylaceta- 
mide. The mixture was then worked up as described in Example 40(a), and the crude product thus obtained 
was purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane and 
ethyl acetate as the eluent, to give 2.00 g (yield 86%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.1 - 1.3 (2H, multiplet); 
1.45 (9H, singlet); 

1.6- 1.85 (5H, multiplet); 
2.68 (2H, triplet, J = 12.5 Hz); 

2.8 - 3.0 (4H, multiplet); 
3.78 (3H, singlet); 

4.0 - 4.2 (2H, multiplet); 
4.18 (2H, triplet, J = 5.9 Hz); 

6.7- 6.9 (5H, multiplet); 

7.1 -7.3 (3H, multiplet). 

53(b) 4-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy)ethyl)piperidine hydrochloride 

2.00 g of 1-t-butoxyrarbonyl-4~(2-{2-^ [prepared 
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as described in step (a) above] were dissolved in 10 ml of a 4 N solution of hydrogen chloride in dioxane, 
and the solution was allowed to stand at room temperature for 4 hours. At the end of this time, the solvent 
was removed by distillation under reduced pressure, and the resulting solid residue was dissolved in a 
5 small amount of methylene chloride, after which ethyl acetate was added to the solution. The crystals 
which precipitated were collected by filtration, to give 1 .59 g (yield 93%) of the title compound as colour- 
less crystals, melting at 119 - 121°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 
1.6- 2.05 (7H, multiplet); 
10 2.7 - 2.95 (6H, multiplet); 

3.47 (2H, doublet, J = 12.5 Hz); 
3.79 (3H, singlet); 

4.00 (2H, triplet, J = 5.9 Hz); 

6.7 - 7.0 (5H, multiplet); 
15 7.1 - 7.3 (3H, multiplet). 

EXAMPLE 54 

4-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpiperidine hydrochloride 
20 Following a procedure similar to that described in Example 38, 2.15 g of 1-t-butoxycarbonyl-4-(2-{2-[2-(3- 
methoxyphenyl)ethyl]phenoxy}ethyl)piperidine [prepared as described in Example 53(a)] were reacted with 
0.371 g of lithium aluminum hydride dispersed in 40 ml of tetrahydrofuran. The mixture was then worked up 
as described in Example 38, and the crude product thus obtained was purified by column chromatography 
through silica gel, using a 10 : 1 by volume mixture of methylene chloride and methanol as the eluent, to give 
25 1 .56 g (yield 90%) of 4-(2-{2-[2-(3-methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpiperidine as an oil. 

The whole of this oil was dissolved in a suitable amount of ethyl acetate, and 1.5 ml of a 4 N solution of 
hydrogen chloride in dioxane were added to the resulting solution, which was then concentrated by evaporation 
under reduced pressure. The resulting oily residue was dissolved in 25 ml of ethyl acetate, and the solution 
was allowed to stand at room temperature. The crystals which precipitated were collected by filtration, to give 
30 1 .06 g (yield 61 %) of the title compound as colourless crystals, melting at 97 - 99°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 
1.75-2.2 (7H, multiplet); 
2.56 (2H, triplet, J = 11. 2 Hz); 
2.70 (3H, singlet); 
35 2.8 - 3.0 (4H, multiplet); 

3.47 (2H, doublet, J = 11.2 Hz); 
3.79 (3H, singlet); 
4.02 (2H t triplet, J = 5.9 Hz); 
6.7 - 7.0 (5H, multiplet); 
40 7.1 - 7.3 (3H, multiplet). 

EXAMPLE 55 

4-(2-{2-[2-(3-Hydroxyphenyl)ethyl]phenoxy}-ethyl]piperidine hydrochloride 
45 55(a) 1-t-Butoxycarbonyl-4-(2-{2-[2-(3Hrathoxym 

Following a procedure similar to that described in Example 40(a), 1 .58 g of 2-[2-(3-methoxymethox- 
yphenyl)ethyl]phenol, 2.34 g of 1-t-butoxycarbonyl-4-[2-(p-toluenesulphonyloxy)ethyl]piperidine and 
0.686 g of potassium t-butoxide were reacted in 1 0 ml of dimethylacetamide. The mixture was then worked 
up as described in Example 40(a), and the crude product thus obtained was purified by column chroma- 
50 tography through silica gel, using a 4 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to 
give 1.96 g (yield 68%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), S ppm: 
1.1- 1.3 (2H, multiplet); 
1.45 (9H, singlet); 
55 1.65- 1.85 (5H, multiplet); 

2.68 (2H, triplet, J = 12.5 Hz); 

2.8 - 3.0 (4H, multiplet); 

3.48 (3H, singlet); 
4.0- 4.2 (2H, multiplet); 
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4.02 (2H, triplet, J = 5.9 Hz); 

5.15 (2H, singlet); 

6.8- 6.95 (5H, multiplet); 

7.1 - 7.3 (3H ( multiplet). 

55(b) 4-(2-{2-[2-(3-Hydroxyphenyl)ethyl]phenoxy}ethyl]piperidine hydrochloride 

8 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 890 mg of 1-t-bu- 
toxycarbonyl-4-(2-{2-[2-(3-methoxymet^^ [prepared as descri- 

bed in step (a) above] in 8 ml of dioxane, and the resulting mixture was allowed to stand at room temper- 
ature. The crystals which precipitated were collected by filtration, washed with ethyl acetate and dried in 
vacuo, to give 651 mg (yield 95%) of the title compound as colourless needles, melting at 156 - 158°C. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz) 6 ppm: 

1,3- 1.5 (2H, multiplet); 

1.65-1.95 (5H, multiplet); 

2.65- 2.9 (6H, multiplet); 

3.24 (2H, doublet, J = 12.5 Hz); 

4.02 (2H, triplet, J = 5.9 Hz); 
6.55 - 6.7 (3H, multiplet); 
6.84 (1H, triplet, J = 7.3 Hz); 

6.95 (1H, doublet, J = 7.9 Hz); 
7.06 (1H, triplet, J = 7.3 Hz); 

7.1 - 7.2 (2H, multiplet). 

EXAMPLE 56 

4-(2-{2-[2-(3-Hydroxyphenyl)ethyl]phenoxy}ethyl]-1-methylpiperidine hydrochloride 
56(a) 4-(2-{2-[2-(3-Methoxyrnethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpiperidine 

Following a procedure similar to that described in Example 38, 1.40 g of 1-t-butoxycarbonyl-4-(2-{2- 
[2-(3-methoxymethoxyphenyl)ethyl]phenoxy}ethyl)piperidine [prepared as described in Example 55(a)J 
were reacted with 240 mg of lithium aluminum hydride dispersed in 30 ml of tetrahydrofuran. The mixture 
was then worked up as described in Example 38, and the crude product thus obtained was purified by 
column chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and 
methanol as the eluent, to give 710 mg of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.3-1.9 (7H, multiplet); 

1.95-2.1 (2H, multiplet); 

2.32 (3H, singlet); 

2.75- 3.0 (6H, multiplet); 

3.48 (3H, singlet); 

4.02 (2H, triplet J = 6.3 Hz); 

5.16 (2H, singlet); 

6.8- 6.95 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 
56(b) 4-(2-{2-[2-(3-Hydroxyphenyl)ethyl]phenoxy}ethyl]-1-methylpiperidine hydrochloride 

2.3 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 710 mg of 4-(2- 
{2-[2-(3-methoxymethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpiperidine [prepared as described in step 
(a) above] in 2.3 ml of dioxane, and the resulting mixture was allowed to stand at room temperature for 1 
hour, after which it was concentrated by evaporation under reduced pressure. The resulting residue was 
dissolved in a small amount of methylene chloride, and ethyl acetate was added to the solution thus ob- 
tained, which was then allowed to stand at room temperature. The crystals which precipitated were col- 
lected by filtration and dried in vacuo, to give 294 mg (yield 42%) of the title compound as a crystalline 
powder, melting at 130 - 132°C. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.6-2.2 (7H, multiplet); 
2.6- 2.9 (6H, multiplet); 
2.74 (3H, singlet); 
3.45 (2H, doublet, J = 11.9 Hz); 

3.96 (2H, triplet, J = 5.0 Hz); 
6.62 (1H, doublet, J = 7.3 Hz); 
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6.7 - 6.85 (2H, multiplet); 
6.91 (1H, triplet, J = 7.3 Hz); 
6.95- 7.0 (1H, multiplet); 

7.08 (1H, triplet, J = 7.3 Hz); 
7.1- 7.25 (2H, multiplet); 
8.05 (1H, broad singlet). 

EXAMPLE 57 

(S)-2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}pyrrolidine hydrochloride 
57(a) (SH-t-Butoxycart»ny1-2-{2^ 

Following a procedure similar to that described in Example 40(a), 2.00 g of 2-[2-(3-methoxyphenyf- 
)ethyl]phenol (prepared as described in Preparation 20), 3.74 g of 

(S)-1-t-butoxycaitonyL2-(^ and 0.983 g of potassium t-butoxide 

were reacted in 20 ml of dimethylacetamide. The mixture was then worked up as described in Example 
40(a), and the crude product thus obtained was purified by column chromatography through silica gel, 
using a 4 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 1.65 g (yield 45%) of 
the title compound as a coiouriess oii. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.47 (9H, singlet); 
1.8- 2.2 (4H, multiplet); 
2.8 - 3.0 (4H, multiplet); 
3.3- 3.5 (2H, multiplet); 
3.7 - 4.3 (3H, multiplet); 
3.78 (3H, singlet); 

6.7 - 7.0 (5H, multiplet); 
7.05 - 7.3 (3H, multiplet). 

57(b) (S)-2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}pyrrolidine 

5 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 1.65 g of (S)-1-t- 
rjutoxycaroonyl-2-{2-[2-(3-methoxyph [prepared as described in 

step (a) above] in 5 ml of dioxane, and the resulting mixture was allowed to stand at room temperature for 
2.5 hours. At the end of this time, the reaction mixture was concentrated by evaporation under reduced 
pressure, and the resulting oily residue was purified by column chromatography through silica gel, using 
a 20 : 1 by volume mixture of methylene chloride and methanol as the eluent, to give 910 mg (yield 73%) 
of the title compound as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.7- 2.05 (4H, multiplet); 

2.8 - 3.0 (4H, multiplet); 
3.05- 3.25 (2H, multiplet); 
3.65- 3.8 (1H, multiplet); 
3.76 (3H, singlet); 
3.95-4.1 (2H, multiplet); 

6.7- 6.8 (3H, multiplet); 
6.85 - 6.95 (2H, multiplet); 
7.1-7.25 (3H, multiplet). 

57(c) (S)-2-{2-[2-(3-Methoxyphenyl)ethyllphenoxymethyl)pyrroltdine hydrochloride 

0.5 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 41 0 mg of (S)-2- 
{2-[2-(3-methoxyphenyl)ethyl]phenoxymethyl}pyrrolidine [prepared as described in step (b) abovefin a 
suitable amount of ethyl acetate, and the resulting mixture was freed from the solvent by distillation under 
reduced pressure. 458 mg (a quantitative yield) of the title compound were obtained as a colourless oil. 
[aft +6° (c=1.0, ethanol). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.8- 2.2 (4H, multiplet); 

2.8- 3.1 (4H, multiplet); 
3.29 (2H, triplet, J = 6.6 Hz); 
3.75 (3H, singlet); 

3.9- 4.0 (1H, multiplet); 
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4.11 (1H, doublet of doublets, J 
4.22 (1H, doublet of doublets, J 
6.65 - 6.75 (3H, multiset); 
6.85 - 6.95 (2H, multiplet); 

7.05- 7.2 (3H t multiplet). 

EXAMPLE 58 

(S)-2-{2-[2-(3-Methoxyphenyl)ethyi]phenoxymethyt}-1-methylpyrrolidine hydrochloride 
58(a) (S^2-{2-[2-(3-Methoxyphenyl)ethyl]ph 

130 mg of potassium carbonate were added to a solution of 500 mg of (S}-2-{2-[2-(3-methoxyphenyl- 
)ethyl]phenoxymethyi}pyrrolidine [prepared as described in Example 57(b)] in 5 ml of dimethylacetamide, 
and the resulting mixture was stirred at room temperature for 5 minutes, after which 288 mg of methyl 
iodide were added. The reaction mixture was then stirred at room temperature for 5 minutes, after which 
it was diluted with ethyl acetate. The diluted solution was then washed with water and with a saturated 
aqueous solution of sodium chloride, in that order, and dried over anhydrous magnesium sulphate. The 
solvent was then removed by distillation under reduced pressure, and the resulting residue was purified 
by column chromatography through siiica gei, using a 20 : i by volume mixture of methylene chloride and 
methanol as the eluent, to give 320 mg (yield 61 %) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.6- 2.0 (3H, multiplet); 
2.0-2.2 (1H, multiplet); 
2.34 (1H, quartet, J = 8.6 Hz); 
2.52 (3H, singlet); 
2.65-2.8 (1H, multiplet); 

2.8 - 3.0 (4H, multiplet); 
3.05-3.2 (1H, multiplet); 
3.79 (3H, singlet); 

3.85 (1 H, doublet of doublets, J = 6.6 & 9.2 Hz); 
4.07 (1H, doublet of doublets, J = 5.3 & 9.2 Hz); 

6.7- 6.95 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 

58(b) (S)-2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}-1-methylpyrrolidine hydrochloride 

0.37 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of (S)-2-{2-[2-(3- 
methoxyphenyl)ethyl]phenoxymethyi)-1-methylpyrrolidine [prepared as described in step (a) above] in 10 
ml of ethyl acetate, and the resulting mixture was allowed to stand at room temperature. The crystals which 
precipitated were collected by filtration, to give 101 mg (yield 28%) of the title compound as colourless 
needles, melting at 124 - 126°C. 
[ag s :+3.8°(c=1.0 l ethanol). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz) 6 ppm: 
1.75-2.2 (3H, multiplet); 
2.2-2.4 (1H, multiplet); 
2.75 - 3.0 (4H, multiplet); 
2.95 (3H, singlet); 
3.0-3.2 (1H, multiplet); 
3.5- 3.7 (1H, multiplet); 
3.72 (3H, singlet); 
3.75 - 3.95 (1H, multiplet); 

4.2 - 4.45 (2H, multiplet); 
6.7 - 6.85 (3H, multiplet); 
6.91 (1H, triplet, J = 7.3 Hz); 
7.00 (1H, doublet, J = 7.9 Hz); 
7.15-7.3 (3H, multiplet). 

EXAMPLE 59 

1-Methyl-2-{2-|2--(2-phenylethyl)phenoxy)ethyl}-pyrrolidine hydrochloride 



= 5.3 4 9.9 Hz); 
= 5.3 & 9.9 Hz); 
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59 (a) 1-Methyl-2-{2-[2-(2-pheny»ethyl)phenoxyl-ethyl}pyrrolidine 

Following a procedure simi lar to that described in Example 35(a), 900 mg of 2-(2-phenyiethyl)phenol 
(prepared as described in Preparation 1 9), 1 .02 g of potassium t-butoxide and 836 mg of 2-(2-chloroethyl)- 
1-methylpyrrolidine hydrochloride were reacted in 10 ml of dimethylacetamide. The mixture was then 
worked up as described in Example 35(a), and the crude product thus obtained was purified by column 
chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and methanol 
as the eluent, to give 480 mg of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.55- 2.15 (5H, multiplet); 

2.2- 2.4 (2H, multiplet); 

2.4-3.0 (1H, multiplet); 

2.42 (3H, singlet); 

2.8 - 3.0 (4H, multiplet); 

3.1- 3.25 (1H, multiplet); 
3.9- 4.2 (2H, multiplet); 

6.8- 6.95 (2H, multiplet); 

7.1 - 7.35 (7H, multiplet). 

59(b) 1-Methyi-2-{2-i2-(2-phenyiethyi)phenoxyjethyi)pyrroiidine hydrochloride 

A solution of 480 mg of 1-methyl-2-{2-|2-(2-phenyfethyl)phenoxy]ethyl}pyrrolidine [prepared as de- 
scribed in step (a) above] in a suitable amount of ethyl acetate was treated with 0.5 ml of a 4 N solution 
of hydrogen chloride in dioxane, and the resulting mixture was then concentrated by distillation under re- 
duced pressure. The resulting oily residue was dissolved in 10 ml ethyl acetate, and the solution thus ob- 
tained was allowed to stand at room temperature. The crystals which precipitated were collected by filtra- 
tion, to give 130 mg (yield 24%) of the title compound as colourless needles, melting at 154 - 156°C. 
Nuclear Magnetic Resonance Spectrum (CDC^ 3 , 270 MHz), 8 ppm: 

1.9- 2.15 (2H, multiplet); 
2.15-2.4 (2H, multiplet); 
2.4 - 2.6 (2H, multiplet); 

2.7 - 3.0 (5H, multiplet); 
2.75 (3H, singlet); 

3.2- 3.4 (1H, multiplet); 

3.8 - 4.05 (2H, multiplet); 
4.15- 4.3 (1H, multiplet); 
6.85 (1H, doublet, J = 7.9 Hz); 
6.93 (1H, triplet, J = 7.6 Hz); 
7.1-7.35 (7H, multiplet). 

EXAMPLE 60 

1 -Methyl-2-(2-{2-[2-(3-methylphenyl)ethyl]phenoxy}ethyl]pyrrolidine hydrochloride 
60(a) 1-Methyl-2-(2-{2-[2-(3-methylphenyl)ethyllphenoxy}ethyl)pyrrolidine 

Following a procedure similar to that described in Example 35(a), 1.00 g of 2-f2-(3-methylphenyl)et- 
hyl]phenol (prepared as described in Preparation 25), 1.05 g of potassium t-butoxide and 0.870 g of 2-(2- 
chloroethyl)-1-methylpyrrolidine hydrochloride were reacted in 10 ml of dimethylacetamide. The mixture 
was then worked up as described in Example 35(a), and the crude product thus obtained was purified by 
column chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and 
methanol as the eluent, to give 150 mg (yield 11%) of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDC^ 3 , 270 MHz), 5 ppm: 
1.6-2.0(4H ( multiplet); 
2.0- 2.15 (1H, multiplet); 

2.2 - 2.55 (3H, multiplet); 
2.33 (3H, singlet); 

2.42 (3H, singlet); 
2.8 - 3.0 (4H, multiplet); 
3.15- 3.25 (1H, multiplet); 
3.95 - 4.2 (2H, multiplet); 
6.8 - 6.95 (2H, multiplet); 
7.0 - 7.1 (3H, multiplet); 
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7.1- 7.25 (3H, multiple!). 

60(b) 1-Methyl-2-(2-{2-[2-(3-methylphenyl)ethyl]phenoxy}ethyl]pyrrolidi hydrochloride 

0.2 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 150 mg of 1-methyl- 
2-{2-{2-[2-(3-methylphenyl)ethyl]phenoxy}ethyl)pyrrolidine [prepared as described in step (a) above] in a 
suitable amount of ethyl acetate, to convert it to the hydrochloride, which was recrystallised from ethyl acet- 
ate, to give 87 mg (yield 52%) of the title compound as colourless crystals, melting at 128 - 130°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.9- 2.15 (2H, multiplet); 

2.15- 2.4 (2H, multiplet); 

2.33 (3H, singlet); 

2.4- 2.65 (2H, multiplet); 

2.7- 3.0 (5H, multiplet); 
2.75 (3H, singlet); 

3.2- 3.4 (1H, multiplet); 

3.8- 4.1 (2H, multiplet); 

4.2- 4.3 (1H, multiplet); 
6.8- 7.1 (5H, multiplet); 
7.1 - 7.3 (3H, muiiipiei). 

EXAMPLE 61 

2-{2-[2-(2-Phenylethyl)phenoxy]ethyl}-piperidine hydrochloride 

61 (a) 1-t-Butoxy(^it<)nyl-2-{2-[2-(2-phenylethyl)phenoxy]ethyl}piperidine 

Following a procedure similar to that described in Example 40(a), 0.930 g of 2-(2-phenylethyl)phenol 
(prepared as described in Preparation 19), 0.527 g of potassium t-butoxide and 1.66 g of 1-t-butoxycar- 
bonyl-2-f2-(p-toluenesulphonyloxy)ethyl]piperidine were reacted in 20 ml of dimethylacetamide. The mix- 
ture was then worked up as described in Example 40(a), and the crude product thus obtained was purified 
by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane and ethyl acetate 
as the eluent, to give 1.34 g (yield 75%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3f 270 MHz), 6 ppm: 

1.3- 1.8 (6H, multiplet); 
1.38 (9H, singlet); 

1.8- 2.0 (1H, multiplet); 
2.15-2.35 (1H, multiplet); 
2.7 - 3.0 (5H, multiplet); 

3.9- 4.15 (3H, multiplet); 

4.4- 4.6 (1H, multiplet); 
6.75-6.9 (2H, multiplet); 
7.05 - 7.35 (7H, multiplet). 

61(b) 2-{2-[2-(2-Pheny1ethyl)phenoxy]ethyl}-piperidine hydrochloride 

5 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 440 mg of 1-t-bu- 
toxycarbonyi-2-{2-[2-(2-phenylethyl)phenoxy]ethyl}piperidine [prepared as described in step (a) above] in 
5 ml of dioxane, and the resulting mixture was allowed to stand at room temperature for 2 hours. At the 
end of this time, the solvent was removed by distillation under reduced pressure, and the resulting solid 
residue was dissolved in a small amount of methylene chloride; 20 ml of ethyl acetate was then added to 
the solution thus obtained, after which it was allowed to stand at room temperature. The crystals which 
precipitated were collected by filtration, to give 214 mg (yield 53%) of the title compound as colourless 
crystals, melting at 95 - 97°C. 

Nuclear Magnetic Resonance Spectrum (CDC^ 3 , 270 MHz), 5 ppm: 
1.3-15 (1H, multiplet); 
1.7-2.1 (5H, multiplet); 
2.15-2.3 (1H, multiplet); 

2.5- 2.7 (1H, multiplet); 

2.7- 3.0 (5H, multiplet); 
3.2-3.35 (1H, multiplet); 
3.45 (1H, doublet, J = 12.5 Hz); 
4.0-4.2 (2H, multiplet); 

6.8- 6.9 (2H, multiplet); 
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7.05 - 7.35 (7H, multiplet). 
EXAMPLE 62 

1 -Methyl-2-{2-[2-(2-phenyiethyl)phenoxy]ethyl)-piperidine hydrochloride 
62(a) 1-Methyl-2-{2-[2-(2-phenylethy»)phenoxy]-ethyi}piperidine 

Following a procedure similar to that described in Example 38, 1.34 g of 1-t-butoxycarbonyl-2-{2-[2- 
(2-phenylethyl)phenoxy]ethyl}piperidine [prepared as described in Example 61(a)] were reacted with 0.269 
g of lithium aluminum hydride dispersed in 30 ml of tetrahydrofuran. The mixture was then worked up as 
described in Example 38, and the crude product thus obtained was purified by column chromatography 
through silica gel, using a 10 : 1 by volume mixture of methylene chloride and methanol as the eluent, to 
give 1.12 g (yield 96%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3f 270 MHz), 8 ppm: 

1.2 -2.4(1 OH, multiplet); 

2.35 (3H, singlet); 

2.8- 3.0 (5H, multiplet); 

4.0- 4.1 (2H, multiplet); 

6.8- 6.95 (2H, multiplet); 
7.1 - 7.35 (7H, multiplet). 

62(b) 1-Methyl-2-{2-[2-(2-phenylethyl)phenoxy]ethyl}piperidine hydrochloride 

0.6 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 670 mg of 1 -methyl- 
2-{2-[2-(2-phenyfethyl)phenoxy]ethyl}piperidine [prepared as described in step (a) above] in a suitable 
amount of ethyl acetate, and the resulting mixture was concentrated by distillation under reduced pres- 
sure. The resulting solid residue was recrystallised from ethyl acetate, to give 350 mg (yield 47%) of the 
title compound as colourless crystals, melting at 128 - 130°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.2-2.4 (7H, multiplet); 

2.4 - 2.65 (2H, multiplet); 

2.74 (3H, singlet); 

2.8 - 3.2 (5H, multiplet); 

3.2- 3.6 (1H, multiplet); 

3.95 - 4.2 (2H, multiplet); 

6.84 (1H, doublet, J = 7.9 Hz); 

6.92 (1H, triplet, J = 7.3 Hz); 

7.1 - 7.35 (7H, multiplet). 

EXAMPLE 63 

2-(2-{2-[2-(2-Methoxyphenyl)ethyl]phenoxy)ethyi)-1-methylpyrrolidine hydrochloride 
63(a) 2-(2-(2-[2-(2-Methoxyphenyl)ethyl]phenoxy}ethyl)-1 -methyl pyrrolidine 

Following a procedure similar to that described in Example 35(a), 1.00 g of 2-[2-(2-methoxyphenyl- 
)ethyl]phenol (prepared as described in Preparation 23), 1.47 g of potassium t-butoxide and 1.61 g of 2- 
(2-chloroethyl)-1-methylpyrrolidine hydrochloride were reacted in 10 ml of dimethylacetamide. The mix- 
ture was then worked up as described in Example 35(a), and the crude product thus obtained was purified 
by column chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and 
methanol as the eluent, to give 300 mg (yield 20%) of the title compound as an oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.5- 1.95 (4H, multiplet); 

2.0- 2.15 (1H, multiplet); 
2.2-2.55 (3H, multiplet); 
2.38 (3H, singlet); 

2.89 (4H, singlet); 

3.1- 3.2 (1H, multiplet); 
3.82 (3H, singlet); 

3.9- 4.15 (2H, multiplet); 
6.8 - 6.9 (4H, multiplet); 
7.1 - 7.25 (4H, multiplet). 

63(b) 2-(2-{2-[2-(2-Methoxyphenyl)ethyl]phenoxy}ethyl)-1 -methylpyrrolidine hydrochloride 
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0.3 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 300 mg of 2-(2- 
{2-[2-(2-methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as described in step (a) 
above] in a suitable amount of ethyl acetate, and the resulting mixture was concentrated by distillation 
under reduced pressure. The resulting solid residue was recrystallised from ethyl acetate, to give 1 86 mg 
(yield 56%) of the title compound as colourless needles, melting at 143 - 145°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.7- 2.65 (6H, multiplet); 
2.65 - 2.95 (5H, multiplet); 
2.74 (3H, singlet); 
3.25- 3.4 (1H, multiplet); 
3.75-3.9 (1H, multiplet); 
3.80 (3H, singlet); 

3.9 - 4.05 (1H, multiplet); 
4.15-4.3 (1H, multiplet); 

6.8- 7.0 (4H, multiplet); 
7.05 - 7.3 (4H, multiplet). 

EXAMPLE 64 

1-Methyl-2-(2-{2-[2-(2-methylphenyl)ethyl]phenoxy}ethyl)pyrrolidine hydrochloride 
64(a) 1-Methyl-2-(2-{2-[2-(2-methylphenyl)ethyl]phenoxy}ethyl)pyrrolidine 

Following a procedure similar to that described in Example 35(a), 1 .00 g of 2-[2-(2-methyiphenyt)et- 
hyOphenol (prepared as described in Preparation 24), 1.59 g of potassium t-butoxide and 1.73 g of 2-(2- 
chloroethyl)-1-methylpyrrolidine hydrochloride were reacted in 10 ml of dimethylacetamide. The mixture 
was then worked up as described in Example 35(a), and the crude product thus obtained was purified by 
column chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and 
methanol as the eluent, to give 350 mg (yield 23%) of the title compound as a solid. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), § ppm: 

1.5- 1.9 (4H, multiplet); 
1.95- 2.5 (4H, multiplet); 
2.34 (3H, singlet); 

2.37 (3H, singlet); 
2.86 (4H, singlet); 

3.1- 3.2 (1H, multiplet); 
3.9 - 4.2 (2H, multiplet); 
6.8 - 6.95 (2H, multiplet); 
7.1 - 7.25 (6H, multiplet). 

64(b) 1-Methyl-2-(2-{2-[2-(2-methylphenyl)ethyl]phenoxy)ethyl)pyrrolidine hydrochloride 

0.3 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 350 mg of 1-methyl- 
2-(2-{2-[2-(2-methylphenyl)ethyl]phenoxy}ethyl)pyrrolidine [prepared as described in step (a) above] in a 
suitable amount of ethyl acetate, and the resulting mixture was concentrated by distillation under reduced 
pressure. The resulting oily residue was dissolved in 7 ml of ethyl acetate, after which it was allowed to 
stand at room temperature. The crystals which precipitated were collected by filtration, to give 212 mg 
(yield 54%) of the title compound as colourless crystals, melting at 163 - 165°C. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), S ppm: 
1.85- 2.6 (6H, multiplet); 
2.29 (3H, singlet); 

2.6- 2.95 (5H, multiplet); 
2.73 (3H, singlet); 

3.2- 3.4 (1H, multiplet); 
3.8-4.1 (2H, multiplet); 
4.2-4.3 (1H, multiplet); 
6.86 (1H, doublet, J = 7.9 Hz); 
6.93 (1H, triplet, J = 7.6 Hz); 
7.1 - 7.3 (6H, multiplet). 
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EXAMPLE 65 

(4R)-4-Hydroxy-2-[2-(2-phenylethyl)phenoxymethyl]pyrrolidine hydrochloride 
65(a) (4R)-4-Benzyloxy-1-t-birtoxy^ 

Following a procedure similar to that described in Example 40(a), 200 mg of 2-(2-phenylethyl)phenol 
(prepared as described in Preparation 19), 124 mg of potassium t-butoxide and 500 mg of (4R)-4-benzy- 
loxy-1+butoxyc^itonyl-2-(p-toluenesulphonyloxymethyl)pyrrolidine were reacted in 10 ml of dimethyla- 
cetamide. The mixture was then worked up as described in Example 40(a), and the crude product thus 
obtained was purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of 
hexane and ethyl acetate as the eluent, to give 400 mg (yield 81%) of the title compound as a colourless 
oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.45 (9H, singlet); 
2.15- 2.35 (2H, multiplet); 
2.75- 3.0 (4H, multiplet); 
3.4 - 4.6 (8H, multiplet); 
6.8- 6.95 (2H, multiplet); 
7.05- 7.4 (12H, muitipiet). 

65(b) (4R)-1-t-Butoxyreuftony1-4-hydroxy-2^ 

A solution of 390 mg of (4R)-4-beruyloxy-1-t-butoxyrarto^ 
thyl]pyrrolidine [prepared as described in step (a) above) in 25 ml of ethanol was stirred at 60°C for 5 hours 
in an atmosphere of hydrogen at atmospheric pressure and in the presence of 1 00 mg of 5% w/w palladium- 
on-charcoal. At the end of this time, the catalyst was removed by filtration, and the filtrate was concen- 
trated by distillation under reduced pressure. The resulting residue was purified by column chromatogra- 
phy through silica gel, using a 1 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 
310 mg (yield 97%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCt 3 , 270 MHz), 5 ppm: 

1.46 (9H, singlet); 
2.0- 2.4 (2H, multiplet); 
2.8- 3.0 (4H, multiplet); 
3.4 - 3.7 (2H, multiplet); 
4.0- 4.6 (4H, multiplet); 
6.8 - 7.0 (2H, multiplet); 
7.05-7.35 (7H, multiplet). 

65(c) (4R)-4-Hydroxy-2-t2-(2-phenylethyl)phenoxymethyl]pyrrolidine hydrochloride 

3 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 200 mg of (4R)-1 - 
t-butoxycan^nyl-4-hydroxy-2-f2-(2-phenylethyl)phenoxymethyl]pyrrolidine [prepared as described in 
step (b) above] in 3 ml of dioxane, and the resulting solution was stirred at room temperature for 2 hours. 
At the end of this time, the solution was concentrated by distillation under reduced pressure, the resulting 
residue was dissolved in a small amount of methylene chloride, and ethyl acetate was added to the solu- 
tion. The resulting mixture was then allowed to stand at room temperature. The crystals which precipitated 
were collected by filtration, to give 1 33 mg (yield 79%) of the title compound as colourless crystals, melting 
at143-145°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 
1.8-2.0 (1H, multiplet); 

2.13 (1H, doublet of doublets, J = 7.3 & 13.9 Hz); 

2.85- 3.0 (4H, multiplet); 

3.21 (1H, doublet of doublets, J = 3.3 & 11.9 Hz); 

3.51 (1H, doublet, J = 11.9 Hz); 

4.01 (1H, doublet of doublets, J = 5.3 & 10.6 Hz); 

4.10 (1H, doublet of doublets, J = 4.0 & 10.6 Hz); 

4.2-4.35 (1H, multiplet); 

4.4-4.5 (1H, multiplet); 

6.75- 6.95 (2H, multiplet); 

7.0-7.3 (7H, multiplet). 
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EXAMPLE 66 

(4RH-Hydroxy-1-TOthyl-2-[2-(2-phenylethyl)phenoxymethyllpyrrolidine hydrochloride 
66(a) (4R>^Hydroxy-1-methyl-2-[2-(2-phenyletryl)phenoxyrnethyl]pyrroi idine 

Following a procedure similar to that described in Example 38, 300 mg of (4R)-1-t-butoxycarDonyl-4- 
hydroxy-2-[2-(2-phenylethyl)phenoxymethyl]pyrrol idine [prepared as described inExample 65(b)] were re- 
acted with 85.9 mg of lithium aluminum hydride dispersed in 30 ml of tetrahydrofuran. The mixture was 
then worked up as described in Example 38, and the crude product thus obtained was purified by column 
chromatography through silica gel t using a 10 : 1 by volume mixture of methylene chloride and methanol 
as the eluent, to give 150 mg (yield 63%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.95-2.1 (2H, multiplet); 

2.38 (1H, doublet of doublets, J = 5.3 & 9.9 Hz); 

2.51 (3H, singlet); 

2.8- 3.0 (4H, multiplet); 

3.0 - 3.15 (1H, multiplet); 

3.42 (1H, doublet of doublets, J = 5.9 & 10.6 Hz); 

3.85 (1 H, doublet of doublets, J = 5.9 & 9.2 Hz); 

4.02 (1H, doublet of doublets, J = 5.3 & 9.2 Hz); 

4.35- 4.5 (1H, multiplet); 

6.8- 6.95 (2H, multiplet); 

7.05- 7.35 (7H, multiplet). 
66(b) (4R)-4-Hydroxy-1-methyj-2-P-(2-ph^ 

0.36 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 150 mg of (4R)- 
4-hydroxy-1-methyl-2-[2-(2-phertylethyl)phenoxymethyl]pyrrolidine [prepared as described in step (a) 
above] in a suitable amount of dioxane, and the resulting mixture was concentrated by distillation under 
reduced pressure. The resulting solid residue was recrystallised from ethyl acetate, to give 91.6 mg (yield 
55%) of the title compound as colourless crystals, melting at 97 - 99°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

2.1 - 2.4 (2H, multiplet); 

2.7 - 3.3 (5H, multiplet); 
2.89 (3H, singlet); 
3.8- 4.3 (3H, multiplet); 
4.5- 4.8 (2H, multiplet); 
6.8- 7.0 (2H, multiplet); 
7.05 - 7.35 (7H, multiplet). 

EXAMPLE 67 

(4R)-4-Hydroxy-2-{2-[2-(3-methylphenyl)ethyl]phenoxymethyl]pyrrolidine hydrochloride 
67(a) (4R)-4-Benzyloxy-1-t-butoxy(^rbonyl-2-{2-[2-(3-rr^thylphe 

Following a procedure similar to that described in Example 40(a), 400 mg of 2-[2-(3-methylphenyl- 
)ethyl]phenol (prepared as described in Preparation 25), 232 mg of potassium t-butoxide and 870 mg of 
(4R)-4-benzyloxy-1-t-butoxyrarb^^ were reacted in 25 ml 

of dimethylacetamide. The mixture was then worked up as described in Example 40(a), and the crude 
product thus obtained was purified by column chromatography through silica gel, using a 4 : 1 by volume 
mixture of hexane and ethyl acetate as the eluent, to give 560 mg (yield 59%) of the title compound as a 
colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
1.45 (9H, singlet); 
2.15-2.4 (2H, multiplet); 
2.31 (3H, singlet); 
2.75- 3.0 (4H, multiplet); 
3.4 - 4.6 (8H, multiplet); 

6.8 - 7.55 (13H, multiplet). 

67(b) (4R)-1-t-Butoxycaitony1-4-hydroxy-2-{2-[2-(3-methylphenyl)ethyl]phenoxymethyO 

Following a procedure similar to that described in Example 65(b), 550 mg of (4R)-4-benzyloxy-1-t- 
butoxycarbonyl-2-{2-[2-(3-methylphenyl)ethyl]phenoxymethyl}pyrrolidine [prepared as described in step 
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(a) above] were dissolved in 20 ml of ethanol and hydrogenated in an atmosphere of hydrogen at atmos- 
pheric pressure and in the presence of 120 mg of 5% w/w palladium-on-charcoal as a catalyst. The mixture 
was then worked up as described in Example 65(b), and the crude product thus obtained was purified by 
column chromatography through silica gel, using a 1 : 1 by volume mixture of hexane and ethyl acetate 
as the eluent, to give 370 mg (yield 82%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.46 (9H, singlet); 

2.0 - 2.4 (2H, multiplet); 
2.34 (3H, singlet); 
2.75- 3.0 (4H, multiplet); 
3.4- 4.6 (6H, multiplet); 
6.8-7.3 (8H, multiplet). 

67(c) (4R)-4-Hydroxy-2-[2-[2-(3-methylphenyl)et hyl]phenoxymet hyl]pyrrolidine hydrochloride 

3 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 348 mg of (4R)-1- 
t-butoxycarbonyl-4-hydroxy-2-{2-[2-(^ [prepared as de- 

scribed in step (b) above] in 3 ml of dioxane, and the resulting mixture was allowed to stand at room tem- 
perature for 3 hours. At the end of this time, the solvent was removed by distillation under reduced pres- 
sure, the resulting solid residue was dissolved in methylene chloride, and ethyl acetate was added to the 
solution, which was then allowed to stand at room temperature. The crystals which precipitated were col- 
lected by filtration and dried in vacuo, to give 208 mg (yield 70%) of the title compound as colourless crys- 
tals, melting at 141 - 143°C. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.85 - 2.05 (1H, multiplet); 
2.15 (1 H, doublet of doublets, J = 6.6 & 1 3.2 Hz); 
2.27 (3H, singlet); 

2.7- 2.95 (4H, multiplet); 

3.18 (1H, doublet of doublets, J = 4.0 & 12.5 Hz); 
3.49 (1H, doublet, J = 12.5 Hz); 

4.01 (1H, doublet of doublets, J = 4.6 & 10.6 Hz); 
4.12 (1H, doublet of doublets, J = 4.6 & 10.6 Hz); 

4.2- 4.35 (1H, multiplet); 

4.4- 4.5 (1H, multiplet); 
6.75-7.2 (8H, multiplet). 

EXAMPLE 68 

2-(2-{2-[2-(3,5-Dimethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
68(a) 2-(2-{2-[2-(3,5-Dimethoxyphenyl)ethy0phenoxy)ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 35(a), 1 .00 g of 2-[2-(3,5-dimethoxyphe- 
nyl)-ethyl]phenol (prepared as described in Preparation 27), 1.30 g of potassium t-butoxide and 1.06 g of 
2-(2-chIoroethyl)-1-methylpyrrolidine hydrochloride were reacted in 10 ml of dimethylacetamide. The mix- 
ture was then worked up as described in Example 35(a), and the crude product thus obtained was purified 
by column chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and 
methanol as the eluent, to give 1.15 g (yield 80%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.5- 2.5 (8H, multiplet); 
2.39 (3H, singlet); 

2.75 - 3.0 (4H, multiplet); 
3.1-3.2 (1H, multiplet); 

3.76 (6H, singlet); 
3.95- 4.15 (2H, multiplet); 

6.3- 6.4 (3H, multiplet); 

6.8- 6.95 (2H, multiplet); 
7.1-7.25 (2H, multiplet). 

68(b) 2-(2-{2-[2-(3,5-Dimethoxyphenyl)ethyl]phenoxy)ethyl)-1 -methylpyrrolidine hydrochloride 

Using 0.9 ml of a 4 N solution of hydrogen chloride in dioxane, 1.15 g of 2-(2-{2-[2-(3,5-dimethoxy- 
phenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as described in step (a) above] were converted 
to the hydrochloride, which was recrystallised from ethyl acetate to give 0.657 g (yield 52%) of the title 
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compound as colourless crystals, melting at 99 - 101°C. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.9- 2.6 (6H, multiplet); 

2.7 - 3.0 (5H, multiplet); 

2.78 (3H, singlet); 

3.35 - 3.45 (1H, multiplet); 

3.76 (6H, singlet); 

3.8-4.05 (2H, multiplet); 

4.15-4.3 (1H, multiplet); 

6.25 - 6.35 (3H, multiplet); 

6.8- 7.0 (2H, multiplet); 

7.15- 7.25 (2H, multiplet). 

EXAMPLE 69 

2-(2-{2-[2-(4-Ethylphenyl)ethyl]phenoxy}ethy»)piperidine hydrochloride 

69(a) 1-t-Butoxy(^itonyl-2-(2-{2-[2-(4-ethylphenyl)ethyl]phenoxy)ethy»)piperidine 

Following a procedure simiiar to that described in Example 40(a), 1.00 g of 2-[2-(4-ethytphenyl)et- 
hyOphenol (prepared as described in Preparation 26), 0.496 g of potassium t-butoxide and 1.70 g of 1-t- 
butoxycarbonyl-2-[2-(p-toluenesulphonyloxy)ethyl]piperidine were reacted in 20 ml of dimethylacetamide. 
The mixture was then worked up as described in Example 40(a), and the crude product thus obtained was 
purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane and ethyl 
acetate as the efuent, to give 1.92 g (yield 99%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
1.23 (3H, triplet, J = 7.3 Hz); 

1.3- 1.8 (6H, multiplet); 
1.38 (9H, singlet); 

1.8- 2.0 (1H, multiplet); 
2.15-2.35 (1H, multiplet); 
2.63 (2H, quartet, J = 7.3 Hz); 
2.75 - 3.0 (5H, multiplet); 

3.9- 4.15 (3H, multiplet); 

4.4- 4.6 (1H, multiplet); 
6.75 - 6.9 (2H, multiplet); 
7.1 - 7.25 (6H, multiplet). 

69(b) 2-(2-{2-[2-(4-Ethylphenyl)ethyl]phenoxy)ethyl)piperidine hydrochloride 

5 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 0.91 g of 1-t-butox- 
ycarbonyl-2-(2-{2-[2-(4-ethylphenyl)ethyl]phenoxy}ethyi)piperidine [prepared as described in step (a) 
above] in 5 ml of dioxane, and the resulting solution was allowed to stand at room temperature for 1 hour. 
At the end of this time, the mixture was concentrated by distillation under reduced pressure, and the re- 
sulting oily residue was dissolved in a small amount of ethyl acetate. Diethyl ether was added to the sol- 
ution, which was then allowed to stand at room temperature. The crystals which precipitated were collected 
by filtration and dried in vacuo , to give 687 mg (yield 88%) of the title compound as colourless crystals, 
melting at 74 - 76°C. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), § ppm: 
1.21 (3H, triplet, J = 7.6 Hz); 

1.3- 1.5 (1H, multiplet); 

1.7- 2.1 (6H, multiplet); 
2.15-2.3 (1H, multiplet); 
2.61 (2H, quartet, J = 7.6 Hz); 
2.6 - 3.0 (5H, multiplet); 
3.2-3.35 (1H, multiplet); 

3.4- 3.55 (1H, multiplet); 
4.0 - 4.2 (2H, multiplet); 

6.8- 6.95 (2H, multiplet); 

7.05- 7.2 (6H, multiplet). 
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EXAMPLE 70 

2-(2^2-[2-(4-Ethylphenyi)ethyl]phenoxy)ethyl)1-^thylpiperidine hydrochloride 
70(a) 2-(2-{2-[2-(4-Ethy»phenyl)ethyl]phenoxy)ethyl)-1 -methylpiperidine 

Following a procedure similar to that described in Example 38(a), 1.00 g of 1-t-butoxycarbonyl-2-(2- 
{2-[2-(4-ethylphenyl)ethyl]phenoxy}ethyl)piperidine [prepared as described in Example 69(a)] were react- 
ed with 0.173 g of lithium aluminum hydride dispersed in 20 ml of tetrahydrofuran. The mixture was then 
worked up as described in Example 38(a), and the crude product thus obtained was purified by column 
chromatography through silica gel using a 10 : 1 by volume mixture of methylene chloride and methanol 
as the eluent, to give 0.650 g (yield 81%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
1.23 (3H, triplet, J = 7.6 Hz); 

1.2- 2.35 (10H t multiset); 
2.38 (3H, singlet); 

2.63 (2H, quartet, J = 7.6 Hz); 

2.8 - 3.0 (5H, multiplet); 

4.0- 4.15 (2H, multiplet); 

6.8-7.0(2H,muitipiei); 

7.1 - 7.25 (6H, multiplet). 
70(b) 2-(2-{2-[2-(4-Ethylphenyl)ethyl]phenoxy)ethyl)-1 -methylpiperidine hydrochloride 

0.6 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 0.650 g of 2-(2- 
{2-[2-(4-ethylphenyl)ethyl]phenoxy}ethyl)-1-methylpiperidine [prepared as described in step (a) above] in 
a suitable amount of ethyl acetate, and the resulting solution was concentrated by distillation under re- 
duced pressure. The resulting oily residue was dissolved in ethyl acetate, and a small amount of diethyl 
ether was added to the solution, which was then allowed to stand at room temperature. The crystals which 
precipitated were collected by filtration and dried in vacuo , to give 0.590 g (yield 82%) of the title compound 
as colourless crystals, melting at 101 - 103°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.23 (3H, triplet, J = 7.6 Hz); 

1.25-1.55 (1H, multiplet); 

1.6-2.7 (8H, multiplet); 

2.63 (2H, quartet, J = 7.6 Hz); 

2.74 (3H, singlet); 

2.8 - 3.2 (5H, multiplet); 

3.3- 3.55 (1H, multiplet); 
3.95- 4.2 (2H t multiplet); 
6.8- 7.0 (2H, multiplet); 
7.05 - 7.25 (6H, multiplet). 

EXAMPLE 71 

(S)-2-{2-[2-(a-Methoxyphenyl)ethyl]phenoxymethyl}morpholine hydrochloride 
71 (a) (S)-4-t-Butoxycarbonyl-2-{2-^ 

Following a procedure similar to that described in Example 40(a), 1.14 g of 2-[2-(3-methoxyphenyl- 
)ethyl]phenol (prepared as described in Preparation 20), 0.560 g of potassium t-butoxide and 1 .86 g of (S)- 
4-t-butoxycarbonyl-2-(p-toluenesulphonyloxymethyl)morpholine were reacted in 25 ml of dimethylacela- 
mide. The mixture was then worked up as described in Example 40(a), and the crude product thus obtained 
was purified by column chromatography through silica gel, using a 5 : 1 by volume mixture of hexane and 
ethyl acetate as the eluent, to give 1 .97 g (yield 92%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.44 (9H, singlet); 

2.8 - 3.1 (6H, multiplet); 

3.5-3.7 (1H, multiplet); 

3.7 - 4.2 (6H, multiplet); 

3.77 (3H, singlet); 

6.7-6.95 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 
71 (b) (S)-2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl)morpholine hydrochloride 
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5 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 420 mg of (S)-4-t- 
butoxycarbonyl-242-[2-(3-methoxy^ [prepared as described in 

step (a) above] in 5 ml of dioxane, and the resulting solution was allowed to stand at room temperature 
for 1 hour. At the end of this time, the solution was concentrated by evaporation under reduced pressure, 
the resulting oily residue was dissolved in 20 ml of ethyl acetate, and the resulting solution was allowed 
to stand at room temperature. The crystals which precipitated were collected by filtration and dried in va- 
cuo, to give 279 mg (yield 78%) of the title compound as colourless needles, melting at 105 - 106°a 
[0^+7.3° (c=1.0, water). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
2.75- 2.95 (4H, multiplet); 

3.0 - 3.2 (2H, multiplet); 

3.35 (1H, doublet, J = 12.5 Hz); 
3.46 (1H, doublet, J = 12.5 Hz); 

3.76 (3H, singlet); 
3.95- 4.2 (4H, multiplet); 
4.3-4.4 (1H, multiplet); 
6.65-6.95 (5H, multiplet); 
7.05-7.3 (3H, multiplet). 

EXAMPLE 72 

(S)-2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethylH-methylmorpholine hydrochloride 
72 (a) (S)-2-{2-P-(3-Methoxyphenyl)ethy1]phenoxymethyl^4-methylnrK)rpholine 

Following a procedure similar to that described in Example 38(a), 1.50 g of (S)-4-t-butoxycarbonyl- 
2-{2-[2-(3-methoxyphenyl)ethyl]phenoxymethyl}morpholine [prepared as described in Example 71(a)] 
were reacted with 167 mg of lithium aluminum hydride dispersed in 20 ml of tetrahydrofuran. The mixture 
was then worked up as described in Example 38(a), and the crude product thus obtained was purified by 
column chromatography through silica gel, using a 20 : 1 by volume mixture of methylene chloride and 
methanol as the eluent, to give 1.04 g (yield 87%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

2.0- 2.25 (2H, multiplet); 

2.31 (3H, singlet); 

2.65 - 2.75 (1H, multiplet); 

2.8- 3.0 (5H, multiplet); 
3.7- 3.85 (1H, multiplet); 

3.77 (3H, singlet); 

3.9- 4.1 (4H, multiplet); 
6.7 - 6.95 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 

72(b) (S)-2-{2-[2-(3-Methoxyphenyl)ethyqphenoxynrethyl)-4-methylmorpholine hydrochloride 

1 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 1.04 g of (S)-2-{2- 
[2-(3-methoxyphenyl)ethyl]phenoxymethyl}-4-methylmorpholine [prepared as described in step (afabove] 
in 20 ml of ethyl acetate, and the resulting mixture was allowed to stand at room temperature. The crystals 
which precipitated were collected by filtration and dried in vacuo , to give 1.05 g (yield 91%) of the title 
compound as colourless crystals, melting at 186 - 187°C. 
[a]? +5.7° (c=1.0, ethanol). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

2.77 (3H, singlet); 
2.7-3.1 (6H, multiplet); 
3.41 (2H, triplet, J = 10.2 Hz); 

3.78 (3H, singlet); 

4.0- 4.2 (3H, multiplet); 
4.3-4.45 (1H, multiplet); 
4.5-4.6 (1H, multiplet); 
6.7 - 6.9 (4H, multiplet); 
6.94 (1H, triplet, J = 7.4 Hz); 

7.1- 7.3 (3H, multiplet). 
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EXAMPLE 73 

1-Methyl-2-(2^2^2-(3 t 4,5-trimethoxyphenyl)ethyllphenoxy}ethyl)pyrrolidine hydrochloride 
73(a) 1-Methy»-2>(2-{2-[2-(3 t 4,5-trimethoxyphenyl)ethyl]phenoxy}ethyl)pyrrolidine 

Following a procedure similar to that described in Example 35(a), 1.00 g of 2-£-(3 1 4,5-trimethoxy- 
phenyl)ethyi] phenol (prepared as described in Preparation 28), 1.18 g of potassium t-butoxide and 0.958 
g of 2-(2-chloroethyl)-1-methylpyrrolidine hydrochloride were reacted in 10 ml of dimethylacetamide. The 
mixture was then worked up as described in Example 35(a), and the crude product thus obtained was 
purified by column chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chlor- 
ide and methanol as the eluent, to give 0.900 g (yield 65%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.6-2.6 (8H, multiplet); 

2.46 (3H, singlet); 

2.75 - 3.0 (4H, multiplet); 
3.25 - 3.35 (1H, multiplet); 

3.81 (6H, singlet); 

3.82 (3H, singlet); 
3.9- 4.2 (2H, multiplet); 
6.35 (2H, singlet); 

6.8- 6.95 (2H, multiplet); 
7.05 - 7.25 (2H, multiplet). 

73(b) 1-Methyl-2-(2-{2-[2-(3,4,5-trimethoxyphenyl)ethyl]phenoxy}ethyl)pyrrolidine hydrochloride 

0.84 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 0.900 g of 1-methyl- 
2-(2-{2-[2-(3,4,5-trimethoxyphenyl)ethyl]phenoxy}ethyl)pyrrolidine [prepared as described in step (a) 
above] in a suitable amount of dioxane, and the resulting solution was freed from the solvent by distillation 
under reduced pressure. The resulting solid was then dissolved in a small amount of methylene chloride, 
and ethyl acetate was added to the solution, which was then allowed to stand at room temperature. The 
crystals which precipitated were collected by filtration and dried in vacuo , to give 0.755 g (yield 77%) of 
the title compound as colourless crystals, melting at 130 - 131°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3l 270 MHz), 8 ppm: 

1.9- 2.1 (2H, multiplet); 
2.1- 2.35 (2H, multiplet); 
2.35 - 2.55 (2H, multiplet); 
2.70 (3H, singlet); 

2.75 - 2.95 (5H, multiplet); 

3.0- 3.1 (1H, multiplet); 
3.7 - 4.0 (2H t multiplet); 
3.77 (6H, singlet); 
3.81 (3H, singlet); 

4.1- 4.2 (1H, multiplet); 
6.27 (2H, singlet); 

6.83 (1H, doublet, J = 8.6 Hz); 
6.94 (1H, triplet, J = 7.9 Hz); 
7.1-7.25 (2H, multiplet). 

EXAMPLE 74 

(R)-2-[2-(2-Phenylethyl)phenoxymethyl]pyrrolidine hydrochloride 

74(a) (R)-1-t-Butoxycarbonyl-2-[2-(2-phenylethyl)phenoxymethyl]pyrrolidine 

Following a procedure similar to that described in Example 40(a), 1.00 g of 2-(2-phenylethyl)phenol 
(prepared as described in Preparation 19), 2.89 g of 1-t-butoxycarbonyl-2-(p-toluenesulphoryloxyme- 
thyl)pyrrolidine and 0.906 g of potassium t-butoxide were reacted in 10 ml of dimethylacetamide. The mix- 
ture was then worked up as described in Example 40(a), and the crude product thus obtained was purified 
by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane and ethyl acetate 
as the eluent, to give 1.77 g (yield 92%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.47 (9H, singlet); 
1.8- 2.2 (4H, multiplet); 
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2.8 - 3.0 (4H, multiplet); 
3.3 - 3.5 (2H, multiplet); 
3.8 - 4.3 (3H, multiplet); 
6.8 - 7.0 (2H, multiplet); 

7.05 - 7.35 (7H, multiplet). 

74(b) (R)-2-[2-(2-Phenylethyl)phenoxymethyl]pyrrDlidine hydrochloride 

5 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 630 mg of (R)-1-t- 
butoxycarbonyl-2-[2-(2-phenylethyl)phenoxymethyl]pyrrolidine [prepared as described in step (a) above] 
in 5 ml of dioxane, and the resulting mixture was allowed to stand at room temperature for 1 hour. At the 
end of this time, the solvent was removed by distillation under reduced pressure, and the resulting oily 
residue was cooled, which resulted in its solidification. The solid was triturated in pentane, and the result- 
ing powder was collected by filtration to give 360 mg (yield 68%) of the title compound as a colourless 
solid, melting at 73 - 88°C. 
[off -7.5° (c=3.76, ethanol). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz) 6 ppm: 
1.75-2.1 (3H, multiplet); 
2.1 - 2.25 (1H f multiplet); 
2.8 - 3.0 (4H, multiplet); 
3.15-3.3 (2H, multiplet); 
3.9-4.05 (1H f multiplet); 
4.1- 4.3 (2H, multiplet); 
6.89 (1H, triplet, J = 6.9 Hz); 
6.97 (1H, doublet, J = 7.3 Hz); 
7.1 - 7.35 (7H, multiplet). 

EXAMPLE 75 

(R)-1-Methyl-2-[2-(2-phenylethyl)phenoxymethyl]pyrrolidine hydrochloride 
75(a) (R)-1-Methyl-2-[2-(2-phenylethyl)phenoxymethyllpyrrolidine 

Following a procedure similar to that described in Example 38(a), 1.14 g of (R>1-t-butoxycarbonyl- 
2-[2-(2-phenylethyl)phenoxymethyl]pyrrolidine [prepared as described in Example 74(a)] were reacted 
with 0.227 g of lithium aluminum hydride dispersed in 10 ml of tetrahydrofuran. The mixture was then 
worked up as described in Example 38(a), and the crude product thus obtained was purified by column 
chromatography through silica gel, using a 10 : 1 by volume mixture of methylene chloride and methanol 
as the eluent, to give 0.670 g (yield 76%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.6-1.95 (3H, multiplet); 

2.0- 2.2 (1H, multiplet); 
2.25-2.4 (1H, multiplet); 
2.52 (3H, singlet); 
2.65-2.8 (1H, multiplet); 
2.8 - 3.0 (4H, multiplet); 
3.05-3.2 (1H, multiplet); 

3.84 (1H, doublet of doublets, J = 6.6 & 9.2 Hz); 

4.06 (1 H, doublet of doublets, J = 5.3 & 9.2 Hz); 
6.8 - 6.9 (2H, multiplet); 

7.1- 7.35 (7H, multiplet). 

75(b) (R)-1-Methyl-2-[2-(2-phenylethyl)phenoxymethyl]pyrrolidine hydrochloride 

0.63 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 670 mg of (R)-1- 
methyl-2-[2-(2-phenylethyl)phenoxymethyl]pyrrolidine [prepared as described in step (a) above] in a small 
amount of dioxane, and the resulting mixture was freed from the solvent by evaporation under reduced 
pressure. The resulting residue was then dissolved in a small amount of methanol, ethyl acetate was added 
to the solution, and the resulting mixture was allowed to stand at room temperature. The crystals which 
precipitated were collected by filtration and dried in vacuo , to give 596 mg (yield 85%) of the title compound 
as colourless crystals, melting at 211 - 212°C. 
[ag*-5.6° (c=3.42, methanol). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz) 6 ppm: 
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1.8-2.2 (3H ( multiplet); 
2.2-2.4 (1H, multiplet); 
2.8- 3.0 (4H, multiplet); 
2.94 (3H ( singlet); 
3.0-3.3 (1H, multiplet); 
3.5-3.7 (1H, multiplet); 
3.75 - 3.95 (1H, multiplet); 

4.2 - 4.45 (2H, multiplet); 
6.91 (1H, triplet, J = 6.9 Hz); 
6.99 (1H, doublet, J = 7.9 Hz); 
7.15 - 7.35 (7H, multiplet). 

EXAMPLE 76 

(R>-2-{2-P-(3-Methoxyphenyl)ethyl]phenoxymethyl}pyrfolidine hydrochloride 
76(a) (RH-t-Butoxyrarbonyl-2-^ 

Following a procedure similar to that described in Example 40(a), 1.00 g of 2-[2-(3-methoxyphenyl- 
)ethyijpheno! (prepared as described in Preparation 20), 0.740 g of potassium t-butoxide and 2.33 g of (R)- 
1-t-rjutoxycarbonyl-2-(p-toluenesulph^ were reacted in 10 mi of dimethylacete- 

mide. The mixture was then worked up as described in Example 40(a), and the crude product thus obtained 
was purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane and 
ethyl acetate as the eluent, to give 1 .54 g (yield 85%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.47 (9H, singlet); 

1.8- 2.2 (4H, multiplet); 

2.8 - 3.0 (4H, multiplet); 

3.3 - 3.5 (2H, multiplet); 
3.7 - 4.3 (3H, multiplet); 
3.78 (3H, singlet); 

6.7 - 7.0 (5H, multiplet); 
7.05-7.3 (3H, multiplet). 

76(b) (R)-2-{2-[2-(3-Methoxypheny1)ethyl]phenoxymethyl}pyrrolidine hydrochloride 

5 ml of a 4 N solution of hydrogen chloride in dioxane were added to a solution of 540 mg of (R)-1-t- 
butoxycarbonyl-2-{2-[2-(3-methoxyphenyl)ethyl]phenoxymethyl}pyrrolW [prepared as described in 
step (a) above] in 5 ml of dioxane, and the resulting solution was allowed to stand at room temperature 
for 1 hour. At the end of this time, the solvent was removed by distillation under reduced pressure, and 
the resulting residue was dried in vacuo, to give 456 mg (a quantitative yield) of the title compound as a 
colourless oil. 

[a]? -5.5° (c=2.04, ethanol). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.75- 2.2 (4H, multiplet); 

2.8 - 3.1 (4H, multiplet); 
3.30 (2H, triplet, J = 6.6 Hz); 
3.75 (3H, singlet); 
3.85-4.0 (1H, multiplet); 

4.11 (1H, doublet of doublets, J - 4.6 & 9.9 Hz); 
4.23 (1H, doublet of doublets, J = 5.3 & 9.9 Hz); 
6.65 - 6.75 (3H, multiplet); 
6.85 - 6.95 (2H, multiplet); 
7.05 - 7.3 (3H, multiplet). 

EXAMPLE 77 

(R)-2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyi}-1-methylpyrrolidine hydrochloride 
77(a) (R)-2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 38(a), 1.00 g of (R)-1-t-butoxycarbonyl- 
2-{2-[2-(3-methoxyphenyl)ethyl]phenoxymethyl}pyrrolidine [prepared as describedTn Example 76(a)] was 
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reacted with 0.184 g of lithium aluminum hydride dispersed in 10 ml of tetrahydrofuran. The mixture was 
then worked up as described in Example 38(a), and the crude product thus obtained was purified by col- 
umn chromatography through silica gel, using a 20 : 1 by volume mixture of methylene chloride and me- 
thanol as the eluent, to give 0.750 g (yield 95%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.6- 1.95 (3H, multiplet); 

2.0- 2.2 (1H, multiplet); 
2.25-2.4 (1H, multiplet); 
2.52 (3H, singlet); 
2.65- 2.8 (1H, multiplet); 
2.8- 3.0 (4H, multiplet); 
3.05-3.2 (1H, multiplet); 
3.79 (3H, singlet); 

3.84 (1H, doublet of doublets, J = 6.6 & 9.2 Hz); 
4.06 (1H, doublet of doublets, J = 5.9 & 9.2 Hz); 

6.7- 6.95 (5H, multiplet); 

7.1- 7.3 (3H, multiplet). 

77(b) (R^2-{2-[2-(3-Methoxyphenyi>th^ hydrochloride 

0.7 ml of a 4 N solution of hydrogen chloride in dioxane was added to a solution of 750 mg of (R)-2- 
{2-[2-(3-methoxyphenyl)ethyl]phenoxymethyl)-1-methylpyrrolidine [prepared as described in stejT(a) 
above] in a suitable amount of dioxane, and the resulting mixture was concentrated by evaporation under 
reduced pressure. The resulting oily residue was dissolved in 10 ml of ethyl acetate, and the solution was 
allowed to stand at room temperature. The crystals which precipitated were collected by filtration and dried 
in vacuo, to give 686 mg (yield 82%) of the title compound as a colourless powder, melting at 124- 125°C. 
[a]? -4.2° (c=3.45, ethanol). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz) § ppm: 
1.75-2.2 (3H, multiplet); 

2.2- 2.4 (1H f multiplet); 
2.75 - 3.0 (4H, multiplet); 
2.94 (3H, singlet); 
3.0-3.2 (1H, multiplet); 
3.5-3.7 (1H, multiplet); 
3.72 (3H, singlet); 
3.75-3.95 (1H, multiplet); 
4.2-4.45 (2H, multiplet); 
6.7-6.85 (3H, multiplet); 
6.92 (1H, triplet, J = 7.3 Hz); 
7.00 (1H, doublet, J = 7.9 Hz); 
7.15- 7.3 (3H, multiplet). 

EXAMPLE 78 

2-(2-{2-[4-(3-Methoxyphenyl)butyl]phenoxy}ethyl)1-methylpyrrolidine hydrochloride 
78(a) 2-(2-{2-[4-(3-Methoxyphenyl)butyl]phenoxy}ethyl)-1-methylpyrrolidine 

1 .48 g of potassium t-butoxide were added to a solution of 1 .35 g of 2-[4-(3-methoxyphenyl)butyl]phe- 
nol (prepared as described in Preparation 7) in 20 ml of dimethylacetamide, whilst ice-cooling and stirring. 
1 .45 g of 2-(2-chloroethyl)-1-methylpyrrolidtne hydrochloride were then added to the solution, and the mix- 
ture was stirred at 55°C for 2 hours. At the end of this time, the reaction mixture was cooled, 200 ml of 
ethyl acetate and 100 m! of water were added to the mixture, and the mixture was shaken. The ethyl acet- 
ate layer was separated, washed with a saturated aqueous solution of sodium chloride and dried over an- 
hydrous magnesium sulphate. The ethyl acetate layer was then concentrated by distillation under reduced 
pressure, and the resulting residue was purified by column chromatography through silica gel, using a 
10 : 1 by volume mixture of methylene chloride and methanol as the eluent, to give 0.92 g (yield 48%) of 
the title compound as an oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.55-2.5 (12H, multiplet); 
2.38 (3H, singlet); 
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2.55- 2.7 (4H t multiplet); 

3.05-3.2 (1H, multiplet); 

3.79 (3H f singlet); 

3.9- 4.15 (2H, multiplet); 

6.65-6.9 (5H, multiplet); 

7.1 - 7.25 (3H, multiplet). 
78(b) 2-(2-{2-[4-(3-Methoxyphenyl)butyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

900 m 9 of 2-(2-{2-[4-(3-methoxyphenyl)buty0phenoxy}ethyl)-1-methylpyrrolidine [prepared as de- 
scribed in step (a) above] were dissolved in a small amount of dioxane, and 0.8 ml of a 4 N solution of 
hydrogen chloride in dioxane was added to the resulting solution. The solution was then shaken, after 
which it was concentrated by distillation under reduced pressure. The concentrate was dissolved in 1 5 ml 
of ethyl acetate, and the resulting solution was allowed to stand at room temperature. The crystals which 
precipitated were collected by filtration and dried in vacuo , to give 343 mg (yield 35%) of the title compound 
as colourless crystals, melting at 65 - 66°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.5- 1.8 (4H, multiplet); 

1.85- 2.15 (2H, multiplet); 

2.15 - 2.35 (2H, muiiipiet); 

2.35 - 2.9 (7H, multiplet); 

2.74 (3H, singlet); 

3.2- 3.35 (1H, multiplet); 

3.7 - 4.1 (2H, multiplet); 

3.79 (3H, singlet); 

4.1- 4.3 (1H, multiplet); 

6.65-6.8 (3H, multiplet); 

6.82 (1H, doublet, J = 8.6 Hz); 

6.91 (1H, triplet, J = 7.6 Hz); 

7.1 - 7.3 (3H, multiplet). 

EXAMPLE 79 

2-(2-{2-[4-(2-Methoxyphenyl)butyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
79(a) 2-(2-{2-[4-(2-Methoxyphenyl)butyllphenoxy}ethyl)-1 -methylpyrrolidine 

Following a procedure similar to that described in Example 78(a), 900 mg (yield 36%) of the title com- 
pound were obtained as a colourless oil by using 1 .74 g of 2-[4-(2-methoxyphenyl)butyl]phenol (prepared 
as described in Preparation 4), 1.9 g of potassium t-butoxide, 1.87 g of 2-(2-chloroethyl)-1-methylpyrroli- 
dine hydrochloride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDC? 3 , 270 MHz), 5 ppm: 

1.5- 1.9 (8H, multiplet); 

1.95-2.1 (1H, multiplet); 

2.15-2.5 (3H, multiplet); 

2.38 (3H, singlet); 

2.55- 2.7 (4H, multiplet); 

3.1-3.2 (1H, multiplet); 

3.79 (3H, singlet); 

3.9-4.1 (2H, multiplet); 

6.75-6.9 (4H, multiplet); 

7.1 - 7.2 (4H, multiplet). 
79(b) 2-(2-{2-[4-(2-Methoxyphenyl)butyllphenoxy)ethyl)-1-methylpyrrolidine hydrochloride 

Following a procedure similar to that described in Example 78(b), followed by additional recrystalli- 
sation from ethyl acetate, 530 mg (yield 54%) of the title compound were obtained as a colourless solid, 
melting at 111 - 112°C, by using 900 mg of 2-(2-{2-[4-(2-methoxyphenyl)butyl]phenoxy}ethyl)-1-methyl- 
pyrrolidine [prepared as described in step (a) above] and 0.8 ml of a 4 N solution of hydrogen chloride in 
dioxane. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
1.5- 1.8 (4H, multiplet); 
1.9- 2.15 (2H, multiplet); 
2.15-2.4 (2H, multiplet); 
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2.4- 2.9 (7H, multiplet); 
2.75 (3H, singlet); 
3.25-3.5 (1H, multiplet); 

3.7- 4.05 (2H, multiplet); 
3.80 (3H, singlet); 
4.15- 4.3 (1H, multiplet); 

6.8- 7.0 (4H, multiplet); 
7.05 - 7.25 (4H, multipiet). 

EXAMPLE 80 

2-(2-{2-[4-(4-Methoxyphenyl)butyl]phenoxy)ethyl)-1-methylpyrrolidine hydrochloride 
80(a) 2-(2-{2-[4-(4-Methoxyphenyl)butyllphenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 78(a), 0.830 g (yield 39%) of the title com- 
pound was obtained as an oil by using 1.50 g of 2-[4-(4-methoxyphenyl)butyl]phenol (prepared as descri- 
bed in Preparation 12), 1 .64 g of potassium t-butoxide, 1.62 g of 2-(2-chloroethyl)-1-methylpyrrolidine hy- 
drochloride and 30 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.5- 1.95 (8H, multiplet); 
1.95- 2.15 (1H t multiplet); 
2.15-2.5 (3H, multiplet); 
2.40 (3H, singlet); 

2.5 - 2.7 (4H, multiplet); 
3.1 -3.25 (1H, multiplet); 
3.78 (3H, singlet); 

3.9- 4.1 (2H, multiplet); 
6.75-6.9 (4H, multiplet); 
7.05- 7.2 (4H, multiplet). 

80(b) 2-(2-{2-[4-(4-Methoxyphenyl)buty^ 

Following a procedure similar to that described in Example 78(b), followed by additional recrystalli- 
sation from ethyl acetate, 0.275 g (yield 30%) of the title compound were obtained as a colourless solid, 
melting at 91 - 92°C, by using 0.830 g of 2-(2-{2-[4-(4-methoxyphenyl)butyl]phenoxy}ethyl]-1-methylpyr- 
rolidine and 0.75 ml of a 4 N solution of hydrogen chloride in dioxane. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.5- 1.75 (4H, multiplet); 

1.9- 2.15 (2H, multiplet); 

2.15-2.4 (2H, multiplet); 

2.4 - 2.7 (6H, multiplet); 

2.7- 2.9 (1H, multiplet); 

2.73 & 2.75 (together 3H, each singlet); 
3.2-3.35 (1H, multiplet); 
3.78 (3H, singlet); 

3.8- 4.1 (2H, multiplet); 
4.15-4.3 (1H, multiplet); 
6.75 - 6.9 (3H, multiplet); 
6.91 (1H, triplet, J = 7.6 Hz); 
7.0- 7.2 (4H, multiplet). 

EXAMPLE 81 

2-(2-{2-[4-(3,5-Dimethoxyphenyl)bu^ hydrochloride 
81(a) 2-(2-{2-[4-(3,5-Dimethoxyphenyl)butyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 78(a), 1.00 g (yield 40%) of the title com- 
pound was obtained as an oil by using 1.80 g of 2-[4-(3,5-dimethoxyphenyl)butyl]phenol (prepared as de- 
scribed in Preparation 9), 1.76 g of potassium t-butoxide, 1.76 g of 2-(2-chloroethyl>-1-methylpyrrolidine 
hydrochloride and 35 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3l 270 MHz), 8 ppm: 
1.5-2.5(12H, multiplet); 
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2.38 (3H, singlet); 

2.5 - 2.7 (4H, multiplet); 

3.1- 3.2 (1H, multiplet); 

3.77 (6H, singlet); 
3.9-4.1 (2H, multiplet); 
6.25 - 6.4 (3H, multiplet); 
6.75 - 6.9 (2H, multiplet); 
7.1 - 7.2 (2H, multiplet). 

81(b) 2-(2-{2-[4-(3,5-Dimethoxyphenyi)butyr|phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

1.00 g of 2-(2-{2-[4-{3,5-dimethoxyphenyl)butyt]phenoxy}ethyl)-1-methylpyrrolidine [prepared as de- 
scribed in step (a) above] was dissolved in 10 ml of dioxane, and 0.8 ml of a 4 N solution of hydrogen chlor- 
ide in dioxane was added to the resulting solution. The mixture was stirred and then concentrated by evap- 
oration under reduced pressure. A suitable amount of pentane was added to the concentrate and the mix- 
ture was agitated. The upper pentane layer was removed and the resulting oil was dried in vacuo , to give 
1.09 g (a quantitative yield) of the title compound, as an oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 

1.55- 1.7 (4H, multiplet); 

1.85 -2.9 (11 H, multiplet); 

2.75 & 2.77 (together 3H, each singlet); 

3.2- 3.4 (1H, multiplet); 

3.76 (6H, singlet); 

3.8 - 4.1 (2H, multiplet); 
4.15-4.3 (1H, multiplet); 
6.30 (3H, singlet); 
6.82 (1H, doublet, J = 8.6 Hz); 
6.91 (1H, triplet, J = 7.9 Hz); 
7.1 - 7.25 (2H, multiplet). 
Infrared Absorption Spectrum (liquid film), Vmax cmr 1 : 
1596, 1456, 1239, 1205, 1151. 

EXAMPLE 82 

3-{2-[4-(3-Methoxyphenyl)butyl]phenoxymethyl}piperidine hydrochloride 

82(a) 1-t-Butoxycartx>nyl-3-{2-[4-(3-methoxyphenyl)butyl]phenoxymethyl}piperidine 

0.965 g of potassium t-butoxide was added to a solution of 1 .70 g of 2-[4-(3-methoxyphenyl)butyl]phe- 
nol (prepared as described in Preparation 7) in 30 ml of dimethylacetamide, whilst ice-cooling, and the 
mixture was stirred at the same temperature for 15 minutes. A solution of 3.18 g of 1-t-butoxycarbonyl-3- 
(p-toluenesulphonyloxymethyl)piperidine in 30 ml of dimethylacetamide was then added dropwise to the 
solution at the same temperature, and the mixture was stirred at 55°C for 1.5 hours. At the end of this 
time, the reaction mixture was cooled, and 200 ml of ethyl acetate and 100 ml of water were added to the 
mixture, which was then shaken. The ethyl acetate layer was separated, washed twice with a saturated 
aqueous solution of sodium chloride and dried over anhydrous magnesium sulphate. The ethyl acetate lay- 
er was then concentrated by distillation under reduced pressure, and the concentrate was purified by col- 
umn chromatography through silica gel, using a 3 : 1 by volume mixture of hexane and ethyl acetate as 
the eluent, to give 4.54 g (yield 95%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 

1.3- 2.1 (9H, multiplet); 
1.45 (9H, singlet); 

2.55 - 2.9 (6H, multiplet); 
3.7 - 4.2 (4H, multiplet); 

3.78 (3H, singlet); 

6.7 - 6.9 (5H, multiplet); 

7.1 - 7.25 (3H, multiplet). 
82(b) 3-{2-[4-(3-Methoxyphenyl)butyl]phenoxymethyl}piperidine hydrochloride 

1.79 g of 1-t-butoxycarbonyl-3-{2-[4-(3-methoxyphenyl)butyl]phenoxymethyI)piperidine [prepared as 
described in step (a) above] were dissolved in 5 ml of dioxane and 5 ml of a 4 N solution of hydrogen chloride 
in dioxane were added to the solution. The mixture was allowed to stand at room temperature for 2 hours, 
after which the solvent was removed by distillation under reduced pressure. The resulting residue was 
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dissolved in 20 mi of ethyl acetate, and the solution was allowed to stand at room temperature. The crystals 
which precipitated were collected by filtration and dried in vacuo , to give 1.31 g (yield 85%) of the title 
compound as needles, melting at 136 - 137°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.3- 2.2 (9H, multiplet); 
2.4 - 2.95 (6H, multiplet); 

3.4- 3.6 (2H, multiplet); 
3.75-4.0 (2H, multiplet); 

3.78 (3H, singlet); 

6.65 - 6.85 (4H f multiplet); 
6.89 (1H, doublet, J = 7.3 Hz); 
7.1 - 7.25 (3H, multiplet). 

EXAMPLE 83 

3-{2-[4-(3-Methoxyphenyl)butyllphenoxymethyl^1-methylpiperidine hydrochloride 
83(a) 3-{2-[4-(3-Methoxyphenyl)butyl]phenoxymethyl)-1-methylpiperidine 

A solution of 2.70 g of 1-t-buioxycarbonyi-3-{2-[4-(3-meihoxyphenyi)buiyiiph 
[prepared as described in Example 82(a)] in 25 ml of tetrahydrof uran was added dropwise to a mixture of 
0.450 g of lithium aluminum hydride in 30 ml of tetrahydrof uran, whilst ice-cooling and stirring, and the 
mixture was stirred at room temperature for 30 minutes and then stirred whilst heating under reflux for 2 
hours. At the end of this time, the reaction mixture was cooled, and sodium sulphate decahydrate was 
added to the mixture to decompose excess lithium alminium hydride. Insoluble materials were removed 
by filtration, and the filtrate was concentrated by distillation under reduced pressure. The resulting oil 
was purified by column chromatography through silica gel, using a 10 : 1 by volume mixture of methylene 
chloride and methanol as the eluent, to give 2.10 g (yield 96%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3( 270 MHz), 8 ppm: 

1.5- 2.3 (11H, multiplet); 
2.30 (3H, singlet); 
2.55- 2.7 (4H, multiplet); 
2.82 (1H, doublet, J = 10.6 Hz); 
2.9-3.1 (1H, multiplet); 

3.79 (3H, singlet); 

3.7- 3.9 (2H, multiplet); 
6.7 - 6.8 (4H, multiplet); 
6.85 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.25 (3H, multiplet). 

83(b) 3-{2-[4-(3-Methoxyphenyl)t>utyl]phenoxymethyl)-1-methylpiperidine hydrochloride 

2.10 g of 3-{2-[4-(3Hrnethoxyphenyi)butyI]phenoxymethyl}-1-methylpiperidine [prepared as described 
in step (a) above] were dissolved in 10 ml of dioxane, and 1.7 ml of a 4 N solution of hydrogen chloride in 
dioxane was added to the solution, which was shaken and then concentrated by distillation under reduced 
pressure to give a solid. The solid was dissolved in a small amount of methanol, and then 50 ml of ethyl 
acetate were added to the solution. The resulting mixture was then allowed to stand at room temperature. 
The crystals which precipitated were collected by filtration and dried in vacuo , to give 1 .92 g (yield 83%) 
of the title compound as colourless needles, melting at 141 - 142.5°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.3-2.1 (7H, multiplet); 

2.2- 3.0 (4H, multiplet); 

2.62 (4H f triplet, J = 6.6 Hz); 

2.74 (3H, singlet); 

3.35-3.6 (2H, multiplet); 

3.78 (3H, singlet); 

3.8- 4.0 (2H, multiplet); 
6.7- 6.85 (4H, multiplet); 
6.91 (1H, triplet, J = 6.9 Hz); 
7.1- 7.25 (3H, multiplet). 
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EXAMPLE 84 

2-(2-{2-[4-(3-Methoxyphenyl)butyl]phenoxy}ethyl)piperidine hydrochloride 
84(a) 1-t-Butoxycarbonyl-2-(2^2-[4-(^ 

Following a procedure similar to that described in Example 82(a) except that a 5 : 1 by volume mixture 
of hexane and ethyl acetate was used as the eluent, 1 .99 g (yield 87%) of the title compound were obtained 
as an oil by using 1 .20 g of 2-[4-(3~methoxyphenyl)butyl]pheno! (prepared as described in Preparation 7), 
0.68 g of potassium t-butoxide, 2.34 g of 1-t-butoxycarbonyl-2-[2-(p-toluenesulphonyloxy)ethyl]piperidine 
and 20 ml of dimethylacetamide. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 
1.3-1.8 (10H, multiplet); 
1.39 (9H, singlet); 
1.8-2.0 (1H, multiplet); 

2.1- 2.3 (1H, multiplet); 
2.5- 2.7 (4H ( multiplet); 

2.7- 2.95 (1H, multiplet); 
3.79 (3H, singlet); 

3.8- 4.1 {3K, multiplet); 
4.35 - 4.55 (1H, multiplet); 
6.7 - 6.9 (5H, multiplet); 
7.05 - 7.25 (3H, multiplet). 

84(b) 2-(2-{2-[4-(3-Methoxyphenyl)butyl]phenoxy}ethyl)piperidine hydrochloride 

400 mg of 1-t-butoxycaibonyi-2-(2-{2-[4-(3-methox^ [prepared 
as described in step (a) above] were dissolved in 2 ml of dioxane, and 2 ml of a 4 N solution of hydrogen 
chloride in dioxane were added to the solution, which was then allowed to stand at room temperature for 
30 minutes. At the end of this time, the solution was concentrated by distillation under reduced pressure, 
and the resulting oil was dissolved in diethyl ether and allowed to stand at room temperature. The crystals 
which precipitated were collected by filtration and dried in vacuo , to give 276 mg (yield 80%) of the title 
compound as a colourless solid, melting at 76 - 79°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.2- 2.1 (9H, multiplet); 
2.1 - 3.0 (7H, multiplet); 

3.1- 3.3 (1H, multiplet); 
3.35-3.6 (1H, multiplet); 
3.77 (3H, singlet); 
3.8-4.2 (3H, multiplet); 
6.55 - 6.9 (5H, multiplet); 
7.05 - 7.3 (3H, multiplet). 

EXAMPLE 85 

2-(2-{2-[4-(3-Methoxyphenyl)butyl]phenoxy}ethyl)-1-methylpiperidine citrate 
85(a) 2-(2-{2-[4-(3-Methoxyphenyl)butyl]phenoxy}ethyl)-1-methylpiperidine 

Following a procedure similar to that described in Example 83(a), 1.10 g (yield 89%) of the title com- 
pound were obtained as an oil by using 1.50 g of 1-t-butoxycarbonyl-2-(2-{2-[4-(3-rnethoxyphenyl)bu- 
tyl]phenoxy}ethyl]piperidine [prepared as described in Example 84(a)], 0.245 g of lithium aluminum hydride 
and 30 ml of tetrahydrof uran. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.2- 2.3(14H, multiplet); 
2.35 (3H, singlet); 

2.55 - 2.7 (4H, multiplet); 
2.85-3.0 (1H, multiplet); 
3.79 (3H, singlet); 
3.9 - 4.1 (2H, multiplet); 
6.65 - 6.9 (5H, multiplet); 
7.05 - 7.25 (3H t multiplet). 
85(b) 2-(2-{2-[4-(3-Methoxyphenyl)butyl]phenoxy)ethyl)-1-methylpiperidine citrate 

1.05 g of 2-(2-{2-[4-(3-methoxyphenyi)butyl]phenoxy}ethyl)-1-methylpiperidine [prepared as descri- 
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bed in step (a) above] and 0.58 g of citric acid monohydrate were dissolved in 10 ml of ethanol, and the 
resulting solution was concentrated by evaporation under reduced pressure. The resulting oil was dis- 
solved in 20 ml of ethyl acetate, and the solution was allowed to stand at room temperature. The crystals 
which precipitated were collected by filtration and dried in vacuo , to give 1.20 g (yield 76%) of the title 
compound as a colourless solid, melting at 77 - 79°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz), 8 ppm: 
1.2-2.3(12H ( multiplet); 

2.5 - 3.7 (11 H, multiplet); 
2.69 (3H, singlet); 

3.71 (3H, singlet); 
3.9-4.1 (2H, multiplet); 
6.7-6.8 (3H, multiplet); 
6.86 (1H, triplet, J = 7.3 Hz); 
6.92 (1 H, doublet, J = 7.9 Hz); 
7.1- 7.3 (3H, multiplet). 

EXAMPLE 86 

N,N-Dimethyl-3-[2-(3-phenylpropyl)phenoxy]propylamine hydrochloride 
86(a) N,N-Dimethyl-3-[2-(3-phenylpropyl)phenoxy]propylamine 

134 mg of 3-(N,N-dimethylamino)propanol and 342 mg of triphenyl phosphine were added to a solu- 
tion of 230 mg of 2-(3-phenylpropyl)phenol (prepared as described in Preparation 29) in 10 ml of methylene 
chloride, and the mixture was cooled with ice and stirred. 227 mg of diethyl azodicarboxylate were then 
added dropwise to the solution, and the mixture was stirred at room temperature for 5 hours. At the end 
of this time, the solvent was removed by distillation under reduced pressure, and ethyl acetate and water 
were added to the residue and shaken. The ethyl acetate layer was separated and dried over anhydrous 
magnesium sulphate. The solvent was then removed by distillation under reduced pressure, and the re- 
sulting residue was purified by column chromatography through silica gel, using a 1 0 : 1 by volume mixture 
of methylene chloride and methanol as the eluent, to give 115 mg (yield 36%) of the title compound as a 
colourless oil. 

Nuclear Magnetic Resonance Spectrum (60 MHz, CDCI 3 ), 8 ppm: 

1.6- 3.0 (10H, multiplet); 
2.23 (6H, singlet); 

4.00 (2H, triplet, J = 6 Hz); 

6.7- 7.4 (9H, multiplet). 

86(b) N,N-Dimethyl-3-[2-(3-phenylpropyl)phenoxylpropylamine hydrochloride 

100 mg of N,N-dimethyl-3-[2-(3-phenylpropyl)phenoxy]propylamine were dissolved in 2 ml of dioxane, 
and 0.1 ml of a 4 N solution of hydrogen chloride in dioxane was added to the solution. The mixture was 
then concentrated by distillation under reduced pressure, and the resulting oil was dissolved in a small 
amount of ethyl acetate and allowed to stand at room temperature. The crystals which precipitated were 
collected by filtration and dried in vacuo , to give 53.9 mg (yield 48%) of the title compound as needles, 
melting at147-149°C. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.8- 2.0 (2H, multiplet); 
2.3 - 2.45 (2H, multiplet); 
2.6- 2.8 (4H, multiplet); 
2.76 (6H, singlet); 

3.0- 3.2 (2H, multiplet); 
4.06 (2H, triplet, J = 5.6 Hz); 
6.80 (1H, doublet, J = 7.9 Hz); 
6.92 (1H, triplet, J = 7.3 Hz); 

7.1- 7.35 (7H, multiplet). 

EXAMPLE 87 

3-(N,N-Dimethylamino)-1-[2-(3-phenylpropyl)phenoxy]-2-propanol hydrochloride 
87(a) 2-[2-(3-Phenylpropyl)phenoxymethyl]oxirane 

Following a procedure similar to that described in Example 26(a), except that a 10: 1 by volume mix- 
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ture of hexane and ethyl acetate was used as the eluent, 0.450 g (yield 34%) of the title compound was 
obtained as a colourless oil by using 1.05 g of 2-(3- phenyl propyl) phenol (prepared as described in Prep- 
aration 29), 0.44 g of glycidd, 1.56 g of triphenyl phosphine, 20 ml of methylene chloride and 1.03 g of 
diethyl azodicarboxylate. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.85 - 2.05 (2H, multiplet); 
2.6- 3.0 (6H, multiplet); 
3.3-3.45 (1H, multiplet); 

3.98 (1H, doublet of doublets, J = 5.3 & 11.2 Hz); 

4.15- 4.3 (1H, multiplet); 

6.82 (1H, doublet, J = 8.6 Hz); 

6.90 (1H, triplet J = 7.3 Hz); 

7.1-7.3 (7H, multiplet). 
87(b) 3-(N,N-Dimethylamino)-1-[2-(3-phenylpropyl)phenoxyl-2-propanol 

3 ml of 50% by volume aqueous dimethylamine were added to a solution of 0.45 g of 2-[2-(3-phenyt- 
propyl)phenoxymethyt]oxirane [prepared as described in step (a) above] in 10 ml of tetrahydrofuran, and 
the mixture was stirred at room temperature for one day. At the end of this time, the solvent was removed 
by distillation under reduced pressure, and the resulting residue was purified by column chromatography 
through silica gel, using a 20 : 1 by volume mixture of methylene chloride and methanol as the eluent, to 
give 0.31 g (yield 59%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.85- 2.0 (2H, multiplet); 

2.32 (6H, singlet); 

2.41 (1H, doublet of doublets, J = 4.0 & 12.5 Hz); 

2.54 (1H, doublet of doublets, J = 9.2 & 12.5 Hz); 
2.67 (4H, triplet, J = 7.6 Hz); 

3.9 - 4.1 (3H, multiplet); 

6.8 - 6.95 (2H, multiplet); 

7.1 - 7.35 (7H, multiplet). 
87(c) 3-(N,N-Dimethylamino)-1-[2-(3-phenylpropyl)phenoxyl-2-propanol hydrochloride 

0.30 g of 3-(N,N-dimethylamino)-1-[2-(3-phenylpropyl)phenoxyl-2-propanol [prepared as described in 
step (b) above] was dissolved in a small amount of ethyl acetate, and 0.48 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution, which was then concentrated by distillation under reduced 
pressure. Pentane was added to the resulting concentrate, and the mixture was shaken and then con- 
centrated by distillation under reduced pressure. This operation was repeated twice and the resulting oil 
was then dried in vacuo, to give 0.41 g (a quantitative yield) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 5 ppm: 

1.8- 2.0 (2H, multiplet); 

2.55 - 2.75 (4H, multiplet); 

2.86 (6H, singlet); 
3.1- 3.3 (2H, multiplet); 

3.92 (1 H, doublet of doublets, J = 7.8 & 9.3 Hz); 
4.14 (1H, doublet of doublets, J = 4.4 & 9.3 Hz); 
4.45- 4.6 (1H, multiplet); 

6.82 (1H, doublet, J = 7.8 Hz); 

6.93 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.35 (5H, multiplet). 

Infrared Absorption Spectrum (CHCf 3 ), crrr 1 : 
1660, 1585, 1495, 1470, 1450, 1235, 1050. 

EXAMPLE 88 

3-(N,N-Dimethylamino)-1-[2-(5-phenylpentyl)phenoxy]-2-propanol hydrochloride 
88 (a) 2-[2-(5-Phenylpentyl)phenoxymethyl]oxirane 

Following a procedure similar to that described in Example 26(a), except that a 5 : 1 by volume mixture 
of hexane and ethyl acetate was used as the eluent, 0.484 g (yield 49%) of the title compound was obtained 
as a colourless oil by using 0.800 g of 2-(5-phenylpentyl)phenol (prepared as described in Preparation 
31 ), 0.370 g of glycidol, 1 .31 g of triphenylphosphine, 12 ml of methylene chloride and 0.874 g of diethyl 
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azodicarboxylate. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.3-1.8(6H,multiplet); 
2.55- 2.7 (4H, multiplet); 
2.76 (1H, doublet of doublets, J = 2.6 & 5.3 Hz); 

2.88 (1 H, doublet of doublets, J =4.0 & 5.3 Hz); 
3.3-3.4 (1H, multiplet); 

3.98 (1H, doublet of doublets, J =5.3 & 11.2 Hz); 
4.21 (1H f doublet of doublets, J = 2.6 & 11.2 Hz); 

6.81 (1H, doublet, J = 7.9 Hz); 
6.90 (1H, triplet, J = 7.9 Hz); 
7.1 - 7.35 (7H, multiplet). 

88(b) 3-(N,N-Pimethylarnino)-1 -[2-(5-phenylpentyl)phenoxy]-2-propanol 

0.7 ml of 50% by volume aqueous dimethylamine was added to a solution of 0.208 g of 2-[2-{5-phe- 
nylpentyl)phenoxymethyl]oxirane [prepared as described in step (a) above] in 9 ml of tetrahydrofuran, and 
the mixture was stirred at room temperature for one day. At the end of this time, the solvent was removed 
by distillation under reduced pressure, and the resulting residue was purified by column chromatography 
through silica gel, using a 20 : 1 by volume mixture of methylene chloride and methanol as the eluent, to 
give 0.230 g (yield 96%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.35-1.5 (2H, multiplet); 

1.55- 1.75 (4H, multiplet); 

2.31 (6H, singlet); 

2.43 (1H, doublet of doublets, J = 4.0 & 12.6 Hz); 

2.5 - 2.7 (5H, multiplet); 

3.9- 4.15 (3H, multiplet); 

6.8 - 6.95 (2H, multiplet); 

7.1 - 7.4 (7H, multiplet). 
88(c) 3-(N,N-Dimethylamino)-1-[2-(5-phenylpentyl)phenoxy]-2-propanol hydrochloride 

0.225 g of 3-(N,^dimethylamino)-1-r2-(5-phenylpentyl)phenoxy]-2-propanol [prepared as described 
in step (b) above] was dissolved in a small amount of ethyl acetate, and 0.25 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then concentrated by distillation under 
reduced pressure. Pentane was added to the resulting concentrate, and the mixture was shaken and then 
the upper pentane layer was removed. The operation was repeated twice and the resulting oil was dried 
in vacuo , to give 0.235 g (yield 94%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.3- 1.5 (2H, multiplet); 

1.5- 1.7 (4H, multiplet); 

2.5- 2.65 (4H, multiplet); 

2.89 (6H, singlet); 
3.15- 3.4 (2H, multiplet); 

3.92 (1H, doublet of doublets, J = 7.9 & 9.2 Hz); 
4.16 (1 H, doublet of doublets, J = 4.6 & 9.2 Hz); 
4.5- 4.65 (1H, multiplet); 

6.82 (1H, doublet, J = 7.9 Hz); 

6.90 (1H, triplet, J = 7.6 Hz); 
7.1 - 7.4 (7H, multiplet). 

Infrared Absorption Spectrum (CHCf 3 ), cm- 1 : 

1600, 1585, 1490, 1470, 1450, 1235, 1110, 1040. 

EXAMPLE 89 

3-(N,N-Dimethylamino)-1-|2-(6-phenylhexyl)phenoxy]-2-propanol hydrochloride 
89(a) 2-[2-(6-Phenylhexyl)phenoxymethyl]oxirane 

Following a procedure similar to that described in Example 26(a), except that a 5 : 1 by volume mixture 
of hexane and ethyl acetate was used as the eluent, 1 .58 g (yield 43%) of the title compound were obtained 
as a colourless oil by using 3.00 g of 2-(6-phenylhexyl)phenol (prepared as described in Preparation 32), 
1.31 g of glycidol, 4.64 g of triphenylphosphine, 30 ml of methylene chloride and 4.65 g of diethyl azodi- 
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carboxylate. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.3-1.7 (8H, multiplet); 
2.5- 2.7 (4H, multiplet); 
2.7-2.8 (1H, multiplet); 
2.85-2.95 (1H, multiplet); 
3.3-3.4 (1H, multiplet); 

3.98 (1H, doublet of doublets, J = 5.3 & 11.2 Hz); 
4.21 (1H, doublet of doublets, J = 3.3 & 11.2 Hz); 

6.81 (1H, doublet, J = 7.9 Hz); 
6.90 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (7H, multiplet). 

89(b) 3-(N,N-Dimethylamino)-1-[2-(6-phenylhexyl)phenoxy]-2-propanol 

0.7 ml of 50% by volume aqueous dimethylamine were added to a solution of 0.200 g of 2-[2-(6-phe- 
nylhexyl)phenoxymethyl]oxirane [prepared as described in step (a) above] in 7 ml of tetrahydrof uran, and 
the mixture was stirred at room temperature for one day. At the end of this time, the solvent was removed 
by distillation under reduced pressure, and the resulting residue was purified by column chromatography 
through silica gei, using a 15 : 1 by volume mixture of methylene chloride and methanol as the eluent, to 
give 0.227 g (yield 99%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.2- 1.7 (8H, multiplet); 
2.32 (6H, singlet); 

2.44 (1 H, doublet of doublets, J = 3.6 & 1 2.2 Hz); 

2.5 - 2.7 (5H, multiplet); 

3.9- 4.15 (3H, multiplet); 

6.8 - 6.95 (2H, multiplet); 

7.1 - 7.35 (7H, multiplet). 
89(c) 3-(N f N-Dimethylamino)-1-[2-(6-phenylhexyl)phenoxy]-2-propanol hydrochloride 

0.226 g of 3-(N,N-dimethylamino)-1-r2-(6-phenylhexyl)phenoxy}-2-propanol [prepared as described 
in step (b) above] was dissolved in a small amountof ethyl acetate, and 0.25 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. Trie resulting mixture was then concentrated by distillation 
under reduced pressure. Pentane was added to the resulting concentrate, and the mixture was shaken 
and then concentrated by distillation under reduced pressure. This operation was repeated twice, and the 
resulting oil was dried in vacuo, to give 0.237 g (a quantitative yield) of the title compound as a colourless 
oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 + D 2 0, 270 MHz), 5 ppm: 

1.3- 1.7 (8H, multiplet); 
2.5 - 2.65 (4H, multiplet); 
2.90 (6H, singlet); 

3.15 - 3.4 (2H, multiplet); 
3.94 (1 H, doublet of doublets, J = 7.8 & 9.3 Hz); 
4.15 (1 H, doublet of doublets, J = 4.4 & 9.3 Hz); 
4.5-4.65 (1H, multiplet); 

6.82 (1H, doublet, J = 7.8 Hz); 
6.90 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.4 (7H, multiplet). 

Infrared Absorption Spectrum (liquid film), v,^ cm 1 : 

1600, 1580, 1490, 1445, 1285, 1240, 1175, 1110, 1045. 

EXAMPLE 90 

3-(N > N-Dimethylamino)-1-|2-(7-phenylheptyl)phenoxyl-2-propanol hydrochloride 
90(a) 2-[2-(7-Phenylheptyl)phenoxymethylloxirane 

Following a procedure similar to that described in Example 26(a), except that a 5 : 1 by volume mixture 
of hexane and ethyl acetate was used as the eluent, 0.41 g of a crude compound containing the title com- 
pound was obtained as an oil by using 0.400 g of 2-(7-phenylheptyl)phenol (prepared as described in Prep- 
aration 30), 0.330 g of glycidol, 1.17 g of triphenylphosphine, 15 ml of methylene chloride and 0.779gof 
diethyl azodicarboxylate. The compound was used in the next step without further purification. 
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90(b) 3-(N,N-Dimethylamino)-1-[2-(7-phenylheptyl)phenoxy]-2-propanol 

1 .0 ml of 50% by volume aqueous dimethylamine was added to a solution of 0.41 g of the crude com- 
pound containing 2-[2-(7-phenyiheptyl)phenoxymethyi]oxirane [prepared as described in step (a) above] 
5 in 6 ml of tetrahydrof uran, and the mixture was stirred at room temperature for one day. At the end of this 

time, the solvent was removed by distillation under reduced pressure, and the resulting residue was puri- 
fied by column chromatography through silica gel, using a 19 : 1 by volume mixture of methylene chloride 
and methanol as the eluent, to give 0.32 g (yield 69%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 6 ppm: 
10 1.2-1.4(6H,multiplet); 

1.5- 1.7 (4H, multiplet); 
2.34 (6H, singlet); 

2.46 (1H, doublet of doublets, J = 3.6 & 12.2 Hz); 
2.5 - 2.7 (5H, multiplet); 
15 3.9 - 4.2 (3H, multiplet); 

6.8- 6.95 (2H, multiplet); 

7.1 - 7.35 (7H t multiplet). 

90(c) 3-(N t N-Dimethylamino)-1-[2-(7-phenyiheptyl)phenoxyl-2-propanol hydrochloride 

0.31 g of 3-(N,N-dimethylamino)-1-[2-(7-phenylheptyi)phenoxy]-2-propanol [prepared as described in 
20 step (b) above] was dissolved in 10 ml of ethyl acetate, and 0.33 ml of a 4 N solution of hydrogen chloride 
in dioxane was added to the solution, whilst ice-cooling and stirring. The resulting mixture was stirred at 
room temperature for a few minutes, after which it was concentrated by distillation under reduced pressure. 
Pentane was added to the resulting concentrate, and the mixture was shaken and then concentrated by 
distillation under reduced pressure. This operation was repeated twice, and then the resulting oil was dried 
25 !n vacuo, to give 0.34 g (a quantitative yield) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 
1.2- 1.4 (6H, multiplet); 
1.45- 1.7 (4H, multiplet); 
2.45 - 2.65 (4H, multiplet); 
30 2.93 (6H, singlet); 

3.2 - 3.4 (2H, multiplet); 

3.93 (1H, doublet of doublets, J = 7.9 & 9.2 Hz); 
4.16 (1H, doublet of doublets, J = 4.0 & 9.2 Hz); 
4.45- 4.7 (1H, multiplet); 
35 6.82 (1 H, doublet, J = 7.9 Hz); 

6.91 (1H, triplet, J = 7.6 Hz); 
7.1 - 7.35 (7H, multiplet). 
Infrared Absorption Spectrum (liquid film), cm 1 : 

1600, 1585, 1490, 1450, 1285, 1240, 1180, 1115, 1045. 

40 

EXAMPLE 91 

1 -Methyl-2-{2-|2-(5-phenylpentyl)phenoxylethyl}pyrrolidine hydrochloride 
91 (a) 1-Methyl-2-{2-[2-(5-phenylpentyl)phertoxy]ethyl)pyrrolidine 
45 Following a procedure similar to that described in Example 5(a), except that a 20: 1 by volume mixture 

of methylene chloride and methanol was used as the eluent, 130 mg (yield 19%) of the title compound 
were obtained as a yellow oil by using 480 mg of 2-(5-phenylpentyl)phenol (prepared as described in Prep- 
aration 31), 387 mg of 2-(2-hydroxyethyl)-1-methylpyrrolidine, 786 mg of triphenylphosphine, 10 ml of me- 
thylene chloride and 520 mg of diethyl azodicarboxylate. 
so Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.35- 1.5 (2H, multiplet); 
1.55-2.0 (8H, multiplet); 
2.0 - 2.5 (4H, multiplet); 
2.42 (3H, singlet); 
55 2.64 (4H, triplet, J = 7.6 Hz); 

3.1-3.3 (1H, multiplet); 
3.9 - 4.2 (2H, multiplet); 
6.8-6.95 (2H, multiplet); 
7.1-7.4 (7H, multiplet). 
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91(b) 1-Methyl-2-{2-[2-(5-phenylpentyl)phenoxy]ethyl}pyrrolkline hydrochloride 

125 mg of 1-methyl-2-{2-[2-(5-phenyipentyl)phenoxy]ethyl}pyrrolidine [prepared as described in step 
(a) above] were dissolved in 3 ml of dioxane, and 0.13 ml of a 4 N solution of hydrogen chloride in dioxane 
was added to the solution. The resulting mixture was then shaken and concentrated by distillation under 
reduced pressure. Pentane was added to the resulting concentrate, and the mixture was agitated and then 
concentrated by distillation under reduced pressure. This operation was repeated twice, and then the re- 
sulting oil was dried in vacuo , to give 0.138 g (a quantitative yield) of the title compound as a colourless 
oil. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 + D 2 0, 270 MHz), 8 ppm: 

1.3 - 1.5 (2H, mult iplet); 
1.5- 1.75 (4H, multiple!); 
1.8 - 2.15 (2H, multiplet); 
2.15-2.4 (2H, multiplet); 

2.4 - 2.7 (7H, multiplet); 
2.71 (3H, singlet); 
3.2- 3.5 (1H, multiplet); 

3.8- 4.1 (2H, multiplet); 
4.15-4.3 <1H, multiplet); 
6.82 (1H, doublet, J = 8.3 Hz); 
6.91 (1H, triplet, J = 7.3 Hz); 

7.1 - 7.4 (7H, multiplet). 

Infrared Absorption Spectrum (CH 3 C£), v,^ cnr 1 : 
1600, 1585, 1495, 1450,1230. 

EXAMPLE 92 

2-(2-{2-[2-(3-Chlorophenyl)ethyl]phenoxy)ethyl)1-methylpyrrolidine hydrochloride 
92(a) 2-(2-{2-[2-(3-ChlOTophenyl)eth^ 

1.06 g of potassium t-butoxide were added to a solution of 1.00 g of 2-[2-(3-chlorophenyl)ethyl]phenol 
(prepared as described in Preparation 44) in 20 ml of dimethylacetamide, whi 1st cooling by ice and sodium 
chloride and stirring. 0.949 g of 2-(2-chloroethyl)-1-methylpyrrolidine hydrochoride was then added to the 
solution, and the mixture was stirred at 50°C for 3 hours. At the end of this time, the reaction mixture 
was cooled, and 100 ml of ethyl acetate and 50 ml of water were added to the mixture, which was then 
shaken. The ethyl acetate layer was separated, washed twice with a saturated aqueous solution of sodium 
chloride and dried over anhydrous magnesium sulphate. The ethyl acetate layer was then concentrated 
by distillation under reduced pressure, and the concentrate was purified by column chromatography 
through silica gel, using a 20 : 1 by volume mixture of methylene chloride and methanol as the eluent, to 
give 0.770 g (yield 52%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.55- 1.95 (4H, multiplet); 

1.95- 2.15 (1H, multiplet); 

2.2 - 2.5 (3H, multiplet); 
2.42 (3H, singlet); 

2.75 - 3.0 (4H, multiplet); 
3.1-3.25 (1H, multiplet); 

3.9- 4.15 (2H, multiplet); 
6.8 - 6.95 (2H, multiplet); 
7.0-7.3 (6H, multiplet). 

92(b) 2-(2-{2-[2-(3-Chlorophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.752 g of 2-(2-{2-|2-(3-chlorophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in 15 ml of ethyl acetate, and 0.6 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the resulting solution. The mixture was then concentrated by distillation 
under reduced pressure. The concentrate was dissolved in 20 ml of ethyl acetate and the solution was 
allowed to stand at room temperature. The crystals which precipitated were collected by filtration and dried 
in vacuo , to give 0.530 g (yield 64%) of the title compound as colourless crystals, melting at 119 - 121 °C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.95-2.2 (2H, multiplet); 
2.2 - 2.4 (2H, multiplet); 
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2.4 - 2.6 (2H, multiplet); 

2.7- 3.0(5H,multiplet); 
2.79 (3H f singlet); 
3.15-3.4 (1H, multiplet); 

3.8- 4.1 (2H, multiplet); 
4.15- 4.3 (1H, multiplet); 
6.84 (1H, doublet, J = 7.9 Hz); 
6.93 (1H, triplet, J = 7.9 Hz); 
6.95-7.05 (1H, multiplet); 
7.1 -7.3 (5H, multiplet). 

EXAMPLE 93 



2-(2-{2-[2-(2-Chlorophenyl)ethyl]phenoxy)ethyl)1 -methyl pyrrolidine hydrochloride 
93(a) 2-(2-{2-[2-(2-Chlorophenyl)ethyllphenoxy)ethyl)-1-methylpyrrd 

Following a procedure similar to that described in Example 92(a), 0.410 g (yield 29%) of the title com- 
pound was obtained as a colourless solid by using 0.950 g of 2-[2-(2-chlorophenyl)ethyl]phenol (prepared 
as described in Preparation 45), 1.15 g of potassium t-butoxide, i.i3 g of 2-(2-chioroethyi)-1-methylpyr- 
rolidine hydrochloride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 
1.6 - 2.0 (4H, multiplet); 

2.0- 2.15 (1H, multiplet); 

2.2- 2.4 (2H, multiplet); 

2.4- 2.6 (1H, multiplet); 
2.44 (3H, singlet); 

2.85 - 3.05 (4H, multiplet); 
3.15- 3.3 (1H, multiplet); 
3.9 - 4.1 (2H, multiplet); 
6.8 - 6.95 (2H, multiplet); 
7.1 - 7.2 (5H, multiplet); 

7.3- 7.4 (1H, multiplet). 

93(b) 2-(2-{2-[2-(2-Chlorophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.410 g of 2-(2-{2-[2-(2-chlorophenyl)ethyl]phenoxy)ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in 5 ml of methylene chloride, and 0.35 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The resulting mixture was concentrated by distillation under 
reduced pressure. The resulting solid was dissolved in a small amount of methylene chloride, and 30 ml 
of ethyl acetate was added to the solution, which was then allowed to stand at room temperature. The 
crystals which precipitated were collected by filtration and dried in vacuo , to give 0.408 g (yield 90%) of 
the title compound as colourless crystals, melting at 187 - 188°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.9- 2.15 (2H, multiplet); 

2.15 - 2.4 (2H, multiplet); 

2.4 - 2.6 (2H, multiplet); 

2.7-3.1 (5H, multiplet); 

2.78 (3H, singlet); 

3.3-3.5 (1H, multiplet); 

3.8 - 4.0 (2H ( multiplet); 

4.1- 4.2 (1H, multiplet); 
6.82 (1H, doublet, J = 7.9 Hz); 
6.94 (1H, triplet, J = 7.6 Hz); 

7.05- 7.25 (5H, multiplet); 
7.3-7.4 (1H, multiplet). 



EXAMPLE 94 



2-(2-{2-[2-(4-Chlorophenyl)ethyi]phenoxy}ethyl)1-methylpyrrolidine hydrochloride 
94(a) 2-(2-{2-[2-(4-Chlorophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.450 g (yield 30%) of the title com- 
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pound was obtained as a colourless oil by using 1.00 g of 2-[2-(4~chlorophenyl)ethyl]phenol (prepared as 
described in Preparation 46), 1.21 g of potassium t-butoxide, 1.19 g of 2-(2-chloroethyl)-1 -methyl pyrroli- 
dine hydrochloride and 20 ml of dimethylacetamtde. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.6- 2.7 (8H, multiplet); 
2.47 (3H, singlet); 
2.86 (4H, singlet); 

3.2- 3.35 (1H, multiplet); 
3.9- 4.15 (2H, multiplet); 

6.8- 6.95 (2H, multiplet); 
7.0- 7.3 (6H, multiplet). 

94(b) 2-(2-{2-[2-(4-Chlorophenyl)ethyl]pheno 

0.450 g of 2-(2-{2-t2-(4-chlorophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in a small amount of dioxane, and 0.36 ml of a 4 N solut ion of hydrogen 
chloride in dioxane was added to the solution. The mixture was then concentrated by distillation under 
reduced pressure. The concentrate was dissolved in 15 ml of ethyl acetate and allowed to stand at room 
temperature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 0.350 
g (yield 70%) of the title compound as colourless crystals, melting at 145 - 146°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.9- 2.15 (2H, multiplet); 
2.2- 2.4 (2H, multiplet); 

2.4 - 2.65 (2H, multiplet); 

2.7- 3.0(1H f multiplet); 
2.77 (3H, singlet); 
2.86 (4H, singlet); 
3.15-3.3 (1H f multiplet); 
3.8 - 4.1 (2H, multiplet); 

4.1 -4.25 (1H, multiplet); 
6.82 (1H, doublet, J = 8.6 Hz); 
6.92 (1H, triplet, J = 7.6 Hz); 
7.0- 7.15 (3H, multiplet); 
7.15-7.3 (3H, multiplet). 

EXAMPLE 95 

2-(2-{2-[2-(3-Fluorophenyl)ethyl]phenoxy)ethyl)1-methylpyrrolidine hydrochloride 
95(a) 2-(2-{2-[2-(3-Fluorophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.940 g (yield 62%) of the title com- 
pound was obtained as a colourless oil by using 1.00 g of 2-[2-(3-fluorophenyl)ethyl]phenol (prepared as 
described in Preparation 48), 1.14 g of potassium t-butoxide, 1.02 g of 2-(2-chloroethyl)-1-methylpyrroli- 
dine hydrochoride and 20 mi of dimethylacetamtde. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
1.6- 2.0 (4H, multiplet); 
2.0-2.1 (1H, multiplet); 

2.2 - 2.4 (2H, multiplet); 
2.4-2.6 (1H, multiplet); 
2.44 (3H, singlet); 

2.8 - 3.0 (4H, multiplet); 
3.15-3.3 (1H, multiplet); 
3.9- 4.2 (2H, multiplet); 
6.8 - 7.0 (5H, multiplet); 

7.05 - 7.3 (3H, multiplet). 

95(b) 2-(2-{2-[2-(3-Fluorophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.923 g of 2-(2-{2-[2-(3-fluorophenyl)ethyl]phenoxy)ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in 15 ml of ethyl acetate, and 0.8 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then concentrated by distillation under 
reduced pressure. The concentrate was dissolved in 25 ml of ethyl acetate, and the solution was allowed 
to stand at room temperature. The crystals which precipitated were collected by filtration and dried in va- 
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cuo, to give 0.585 g (yield 56%) of the title compound as colourless crystals, melting at 135 - 136°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.9 -2.2 (2 H, multiplet); 

2.2 - 2.4 (2H, multiplet); 

2.4 - 2.65 (2H, multiplet); 

2.7- 3.0 (1H, multiplet); 
2.78 (3H, singlet); 
2.88 (4H, singlet); 
3.2-3.4 (1H, multiplet); 

3.8- 4.1 (2H, multiplet); 
4.15-4.3 (1H, multiplet); 

6.8- 7.0 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 

EXAMPLE 96 

2-(2-{2-P-(4-Ruorophenyl)ethyl]ph hydrochloride 
96(a) 2-(2-{2-[2-(4-Fiuoropheriyi)eth^ 

Following a procedure similar to that described in Example 92(a), 0.560 g (yield 37%) of the title com- 
pound was obtained as a colourless oil by using 1.00 g of 2-[2-(4-fluorophenyl)ethyl]phenol (prepared as 
described in Preparation 49), 1.30 g of potassium t-butoxide, 1.27 g of 2-(2-chloroethyl)-1-methylpyrroli- 
dine hydrochloride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.55-1.95 (4H, multiplet); 

1.95- 2.15 (1H, multiplet); 

2.15-2.5 (3H, multiplet); 

2.40 (3H, singlet); 

2.75- 2.95 (4H, multiplet); 

3.1-3.2 (1H, multiplet); 

3.9- 4.15 (2H, multiplet); 
6.8 - 7.0 (4H, multiplet); 

7.05 - 7.25 (4H, multiplet). 

96(b) 2-(2-{2-[2-(4-Fluorophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.560 g of 2-(2-{2-[2-(4-fluorophenyl)ethyl]phenoxy}ethyl}-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in 10 ml of ethyl acetate, and 0.5 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The resulting mixture was then concentrated by distillation 
under reduced pressure, and the concentrate was dissolved in 1 5 ml of et hyl acetate and allowed to stand 
at room temperature. The crystals which precipitated were coiiected by filtration and dried in vacuo , to 
give 0.484 g (yield 78%) of the title compound as colourless crystals, melting at 114 - 115°0 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.9- 2.2 (2H, multiplet); 

2.2 - 2.4 (2H, multiplet); 
2.4- 2.65 (2H, multiplet); 

2.7- 3.0 (1H, multiplet); 
2.78 (3H, singlet); 
2.86 (4H, singlet); 

3.15- 3.35 (1H, multiplet); 

3.8- 4.1 (2H, multiplet); 
4.15-4.3 (1H, multiplet); 
6.8 - 7.0 (4H, multiplet); 
7.0 - 7.2 (4H, multiplet). 

EXAMPLE 97 

2-(2-{2-[2-(2-Fluorophenyl)ethyl]phenoxy)ethyl)1-methylpyrrolidine hydrochloride 
97(a) 2-(2-{2-[2-(2-F^uo^ophenyl)ethyl]phenoxy}ethyl^1-methylpy^^olidine 

Following a procedure similar to that described in Example 92(a), 0.316 g (yield 21 %) of the title com- 
pound was obtained as a colourless oil by using 1.00 g of 2-[2-(2-fluorophenyl)ethyl]phenol (prepared as 
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described in Preparation 47), 1.30 g of potassium t-butoxide, 1.26 g of 2-(2-chloroethyl)-1-methylpyrroli- 

dine hydrochoride and 20 ml of dimethylacetamide. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.6-2.6 (7H, multiplet); 

2.54 (3H, singlet); 

2.6- 2.9 (1H, multiplet); 
2.90 (4H, singlet); 

3.3- 3.45 (1H, multiplet); 
3.9 - 4.2 (2H ( multiplet); 
6.8 - 6.95 (2H, multiplet); 
6.95 - 7.1 (2H f multiplet); 

7.1 - 7.25 (4H, multiplet). 

97(b) 2-(2-{2-[2-(2-Fluc<ophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.311 g of 2-(2-{2-[2-(2-fluorophenyl)ethyl]phenoxy}ethyi)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in 10 ml of ethyl acetate, and 0.36 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then allowed to stand at room temperature, 
and the crystals which precipitated were collected by filtration and dried in vacuo , to give 0.290 g (yield 
84%) of the iiiie compound as coiouriess crystals, meiting at i 78 - 180 U C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.9- 2.2 (2H, multiplet); 

2.2 - 2.7 (4H, multiplet); 

2.7- 3.0 (1H, multiplet); 
2.84 (3H, singlet); 
2.87 (4H f singlet); 

3.4- 3.65 (1H, multiplet); 

3.8- 4.1 (2H, multiplet); 
4.2-4.3 (1H, multiplet); 
6.8 - 7.3 (8H, multiplet). 

EXAMPLE 98 

2-(2-{2-[2-(3-Bromophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
98(a) 2-(2-{2-[2-(3-Bromophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.450 g (yield 32%) of the title com- 
pound was obtained as a colourless oil by using 1.00 g of 2-[2-(3-bromophenyl)ethyl]phenol (prepared as 
described in Preparation 50), 1.01 g of potassium t-butoxide, 0.996 g of 2-(2-chk>roethyl)-1 -methyl pyrro- 
lidine hydrochoride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.6- 2.0 (4H, multiplet); 

2.0 - 2.6 (4H, multiplet); 
2.44 (3H, singlet); 

2.8- 2.95 (4H, multiplet); 
3.15-3.3 (1H, multiplet); 

3.9- 4.15 (2H, multiplet); 
6.8 - 6.95 (2H, multiplet); 

7.1 - 7.4 (6H, multiplet). 

98(b) 2-(2-{2-[2-(3-Bromophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.450 g of 2-(2-{2-|2-(3-bromophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in a small amount of dioxane, and 0.4 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then concentrated by distillation under 
reduced pressure. The concentrate was dissolved in 15 ml of ethyl acetate and allowed to stand at room 
temperature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 0.394 
g (yield 80%) of the title compound as colourless crystals, melting at 127 - 129°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
1.9- 2.2 (2H, multiplet); 

2.2 - 2.4 (2H, multiplet); 
2.4 - 2.7 (2H, multiplet); 
2.75-3.1 (5H, multiplet); 
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2.79 (3H, singlet); 
3.2-3.4 (1H, multiplet); 

3.8- 4.1 (2H, multiplet); 
4.15-4.3 (1H, multiplet); 
6.85 (1H, doublet, J = 7.9 Hz); 
6.93 (1H, triplet, J = 7.3 Hz); 
7.05 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.4 (5H, multiplet). 

EXAMPLE 99 

2-(2-{2-[2-(3-Ethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
99(a) 2-(2-{2-[2-(3-Ethoxyphenyl)e^ 

Following a procedure similar to that described in Example 92(a), 0.900 g (yield 35%) of the title com- 
pound was obtained as a colourless oil by using 1.78 g of 2-[2-(3-ethoxyphenyl)ethyQphenol (prepared 
as described in Preparation 33), 2.06 g of potassium t-butoxide, 2.03 g of 2-(2-chloroethyl)-1-methylpyr- 
rolidine hydrochoride and 40 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz}, 6 ppm: 
1.40 (3H, triplet, J = 7.3 Hz); 

1.6- 2.0 (4H, multiplet); 

2.0- 2.15 (1H, multiplet); 
2.2- 2.4 (2H, multiplet); 
2.4-2.6 (1H, multiplet); 
2.45 (3H, singlet); 
2.75- 3.0 (4H, multiplet); 
3.15-3.3 (1H, multiplet); 

3.9- 4.2 (2H, multiplet); 
4.00 (2H, quartet, J = 7.3 Hz); 

6.7- 7.0 (5H, multiplet); 
7.05 - 7.25 (3H, multiplet). 

99(b) 2-(2-{2-[2-(3-Ethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.891 g of 2-(2-{2-[2-(3-ethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in a small amount of ethyl acetate, and 0.76 ml of a 4 N solution of 
hydrogen chloride in dioxane was added to the solution. The mixture was then concentrated by distillation 
under reduced pressure, and the concentrate was dissolved in 25 ml of ethyl acetate and allowed to stand 
at room temperature. The crystals which precipitated were collected by filtration and dried in vacuo , to 
give 0.518 g (yield 53%) of the title compound as colourless crystals, melting at 120 - 121°C~ 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.39 (3H, triplet, J = 7.3 Hz); 

1.9- 2.15 (2H, multiplet); 

2.15- 2.4 (2H, multiplet); 

2.4- 2.65 (2H, multiplet); 

2.7- 3.0 (5H, multiplet); 
2.78 (3H, singlet); 
3.2-3.4 (1H, multiplet); 

3.8- 4.1 (2H, multiplet); 

4.00 (2H, quartet, J = 7.3 Hz); 

4.1- 4.2 (1H, multiplet); 
6.65 - 6.8 (3H, multiplet); 
6.84 (1H, doublet, J = 7.9 Hz); 
6.93 (1H, triplet, J = 7.9 Hz); 

7.1 - 7.25 (3H, multiplet). 

EXAMPLE 100 

2-(2-{2-[2-(2-Ethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
100(a) 2-(2-{2-[2-(2-Ethoxyphenyl)ethyl]phenoxy}ethyl)-1-methyl pyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.636 g (yield 40%) of the title com- 
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pound was obtained as a colourless oil by using 1.10 g of 2-[2-(2-ethoxyphenyl)ethyl]phenol (prepared 
as described in Preparation 34), 1.27 g of potassium t-butoxide, 1.26 g of 2-(2-chloroethyl)-1-methylpyr- 
rdidine hydrochloride and 15 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.42 (3H, triplet, J = 7.2 Hz); 

1.55- 2.0 (4H, multiplet); 

2.0- 2.15 (1H, multiplet); 

2.2 - 2.55 (3H, multiplet); 

2.40 (3H, singlet); 

2.90 (4H, singlet); 

3.1 -3.25 (1H, multiplet); 
3.9- 4.15 (2H, multiplet); 

4.02 (2H, quartet, J = 12. Hz); 

6.8- 6.95 (4H, multiplet); 

7.1 - 7.25 (4H, multiplet). 

100(b) 2-(2-{2-[2-(2-Ethoxyphenyl)ethyllphenoxy)ethyl)-1-methylpyrrolidine hydrochloride 

0.600 g of 2-(2-{2-|2-(2-ethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in a smaii amount of ethyi acetate, and 0.4i mi of a 4 hi solution of 
hydrogen chloride in dioxane was added to the solution. The mixture was then concentrated by distillation 
under reduced pressure. The resulting solid was dissolved in a small amount of methanol, and 30 ml of 
ethyl acetate were added to the solution, which was then allowed to stand at room temperature. The crys- 
tals which precipitated were collected by filtration and dried in vacuo , to give 0.420 g (yield 63%) of the 
title compound as colourless crystals, melting at 148 - 150°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.40 (3H, triplet, J = 7.3 Hz); 

1.9- 2.15 (2H, multiplet); 
2.15- 2.4 (2H, multiplet); 

2.4 - 2.65 (2H, multiplet); 
2.65 - 3.0 (5H, multiplet); 
2.71 (3H, singlet); 
3.2-3.4 (1H, multiplet); 

3.8- 4.1 (2H, multiplet); 

4.02 (2H, quartet, J = 7.3 Hz); 
4.15-4.3 (1H, multiplet); 

6.8 - 7.0 (4H, multiplet); 

7.05 - 7.25 (4H, multiplet). 

EXAMPLE 101 

2-(2-{2-[2-(4-Ethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
101(a) 2-(2-{2-[2-(4-Ethoxyphenyl)ethyqphenoxy)ethyl)-1-methylpyrroHdine 

Following a procedure similar to that described in Example 92(a), 1.00 g (yield 69%) of the title com- 
pound was obtained as a colourless oil by using 1.00 g of 2-[2-(4-ethoxypheny1)ethyQphenol (prepared 
as described in Preparation 35), 1.16 g of potassium t-butoxide, 1 .14 g of 2-(2-chloroethy1)-1-methylpyr- 
rolidine hydrochloride and 15 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.40 (3H, triplet, J = 7.2 Hz); 

1.55- 1.95 (4H, multiplet); 

1.95- 2.15 (1H, multiplet); 

2.15 - 2.5 (3H, multiplet); 

2.40 (3H, singlet); 

2.75- 2.95 (4H, multiplet); 

3.1-3.25 (1H, multiplet); 

3.9- 4.15 (2H, multiplet); 
4.00 (2H, quartet, J = 7.2 Hz); 
6.75 - 6.9 (4H, multiplet); 
7.05 - 7.2 (4H, multiplet). 

101(b) 2-(2-{2-[2-(4-Ethoxypheny1)ethylIphenoxy)ethyl)-1-methylpyrrolidine hydrochloride 
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1.00 g of 2-(2-{2-[2-(4-ethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in 10 ml of ethyl acetate, and 0.8 ml of a 4 IM solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then concentrated by distillation under 
5 reduced pressure. The resulting solid was dissolved in a small amount of methanol, and 30 ml of ethyl 
acetate were added to the solution, which was then allowed to stand at room temperature. The crystals 
which precipitated were collected by filtration and dried in vacuo , to give 0.810 g (yield 73%) of the title 
compound as colourless crystals, melting at 131 - 132°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
10 1.40 (3H, triplet, J = 7.2 Hz); 

1.9- 2.15 (2H, multiplet); 
2.15- 2.4 (2H, multiplet); 
2.4 - 2.65 (2H, multiplet); 

2.7- 3.0 (5H, multiplet); 
15 2.76 (3H, singlet); 

3.2-3.4 (1H ( multiplet); 
3.8 - 4.1 (2H, multiplet); 
4.01 (2H, quartet, J = 72 Hz); 
4.15-4.3 (1H, muitipiei); 
20 6.75 - 6.9 (3H, multiplet); 

6.92 (1H, triplet, J = 7.3 Hz); 
7.04 (2H, doublet, J = 8.6 Hz); 
7.1 - 7.25 (2H, multiplet). 

25 EXAMPLE 102 

(R>-2-[2-(2-Phenylethyl)phenoxymethyl]morpholine hydrochloride 

1 02(a) (R)-4-t-Butoxycarponyl-2-[2-(2-phenylethyl)phenoxymethyl]morpholine 

Following a procedure si milar to that described in Example 40(a), except that a 5 : 1 by volume mixture 
30 of hexane and ethyl acetate was used as the eluent, 1 .96 g (yield 98%) of the title compound were obtained 
as a colourless oil by using 1.00 g of 2-(2-phenylethyl)phenol (prepared as described in Preparation 19), 
2.33 g of (R)-4-t-butoxycarbonyl-2-(p : -toluenesulphonyloxymethyl)nx)rpholine, 0.743 g of potassium t-but- 
oxide and 20 ml of dimethylacetamide. 

Nuclear Magnetic Resonance Spectrum (CDC? 3 , 270 MHz), 5 ppm: 
35 1.45 (9H, singlet); 

2.8- 3.1 (6H, multiplet); 
3.5-3.7 (1H, multiplet); 
3.75-4.2 (6H, multiplet); 
6.8-6.95 (2H, multiplet); 

40 7.1 - 7.3 (7H, multiplet). 

102(b) (R)-2-[2-(2-Phenylethyl)phenoxymethyl]morpholine hydrochloride 

0.930 g of (R>-4-t-butoxycarbonyl-2-[2-(2-phenylethyl)phenoxymethyl]morpholine [prepared as de- 
scribed in step (a) above] was dissolved in 5 ml of dioxane, and 5 ml of a 4 N solution of hydrogen chloride 
in dioxane was added to the solution, which was then allowed to stand at room temperature for 1 hour. At 
45 the end of this time, the mixture was concentrated by distillation under reduced pressure, and the resulting 
oil was dissolved in 25 ml of ethyl acetate and allowed to stand at room temperature. The crystals which 
precipitated were collected by filtration and dried in vacuo , to give 0.692 g (yield 89%) of the title compound 
as colourless crystals, melting at 150 - 151°C. 
[a] D -7.94° (c=1.0,H 2 O). 
50 Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
2.8- 3.0 (4H, multiplet); 
3.0 - 3.2 (2H, multiplet); 
3.33 (1H, doublet, J = 12.5 Hz); 
3.45 (1H, doublet, J = 12.5 Hz); 
55 3.9- 4.2 (4H, multiplet); 

4.25-4.4 (1H, multiplet); 
6.79 (1H, doublet, J = 7.9 Hz); 
6.91 (1H, triplet, J = 7.9 Hz); 
7.1-7.4 (7H, multiplet). 
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EXAMPLE 103 



(R)-4-Methyl-2-[2-(2-phenyiethyl)phenoxymethyllmQrpholine hydrochloride 
103(a) (R)^Methyl-2-[2-(2-phenylethyl)phenoxyrnethyl]rnorpholine 

Following a procedure similar to that described in Example 38(a), 0.800 g (yield 99%) of the title com- 
pound was obtained as a colourless oil by using 1 .03 g of (R)-4-t-butoxycarbonyl-2-[2-(2-phenylethyl)phe- 
noxymethyljmorpholine [prepared as described in Example 102(a)], 0.196 g of lithium aluminum hydride 
and 20 ml of tetrahydrofuran. 

Nuclear Magnetic Resonance Spectrum (CDCf 3) 270 MHz), 8 ppm; 
2.2- 2.4 (2H, multiplet); 

2.44 (3H, singlet); 
2.8- 3.0 (5H, multiplet); 

3.08 (1H, doublet, J = 11.2 Hz); 

3.8- 4.2 (5H, multiplet); 

6.8- 6.95 (2H, multiplet); 

7.1 - 7.35 (7H, multiplet). 
103(b) (R)-4-Methyl-2-[2-(2-phenylethyl)phenoxymethyl]morpholine hydrochloride 

0.800 g of (R)-4-meihyi-2-L2-(2-phenyiethyi)phenoxymethyi]morpholine [prepared as described in 
step (a) above] was dissolved in 10 ml of dioxane, and 0.8 ml of a 4 N solution of hydrogen chloride in 
dioxane was added to the solution. The mixture was then concentrated by distillation under reduced pres- 
sure. The resulting oil was dissolved in 15 ml of ethyl acetate and allowed to stand at room temperature. 
The crystals which precipitated were collected by filtration and dried in vacuo , to give 0.541 g (yield 61%) 
of the title compound as colourless crystals, melting at 123 - 125°C. 
[ct] D -5.08°(c=1.3, ethanol). 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

2.7- 3.0 (6H, multiplet); 
2.73 (3H, singlet); 

3.40 (2H, triplet, J = 11.9 Hz); 
4.0-4.2 (3H, multiplet); 
4.37 (1H, triplet, J = 11.9 Hz); 
4.5- 4.6 (1H, multiplet); 
6.83 (1H, doublet, J = 7.9 Hz); 
6.94 (1H, triplet, J = 7.9 Hz); 
7.1 - 7.3 (7H, multiplet). 

EXAMPLE 104 

(S)-2-[2-(2-Phenylethyl)phenoxymethyllrnorpholinehydrochlcfide 
104(a) (S)-4-t-Butoxycaft)onyf-2-|2-(2-phe 

Following a procedure similar to that described in Example 40(a), except that a 5: 1 by volume mixture 
of hexane and ethyl acetate was used as the eluent, 1 .23 g (yield 99%) of the title compound was obtained 
as a colourless oil by using 0.620 g of 2-(2-phenylethyl)phenol (prepared as described in Preparation 19), 
1.51 g of (S^)^t-butoxycarbonyl-2-(p^-toluenesulphonyloxymethyl)morphoIine, 0.460 g of potassium t-but- 
oxide and 16 ml of dimethylacetamide. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.45 (9H, singlet); 

2.8- 3.1 (6H, multiplet); 
3.5- 3.7 (1H, multiplet); 
3.75- 4.2 (6H, multiplet); 
6.8- 6.95 (2H, multiplet); 
7.1 - 7.3 (7H, multiplet). 

104(b) (S)-2-[2-(2-Phenylethyl)phenoxymethyl]morpholine hydrochloride 

0.500 g of (S)^t-butoxycarbonyl-2-|2-(2-phenylethyl)phenoxymethyl]morpholine [prepared as de- 
scribed in step (a) above] was dissolved in 2 ml of dioxane, and 4 ml of a 4 N solution of hydrogen chloride 
in dioxane was added to the solution, which was then allowed to stand at room temperature for 1 hour. At 
the end of this time, the mixture was concentrated by distillation under reduced pressure. The resulting 
oil was dissolved in 15 ml of ethyl acetate and allowed to stand at room temperature. The crystals which 
precipitated were collected by filtration and dried in vacuo , to give 0.345 g (yield 82%) of the title compound 
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as colourless crystals, melting at 143 - 145°C. 
[a] D +7.25°(c=1.49, H 2 0). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

2.8- 3.0 (4H, multiplet); 

3.0- 3.2 (2H, multiplet); 

3.33 (1H, doublet, J = 12.5 Hz); 
3.45 (1H, doublet, J = 12.5 Hz); 

3.9- 4.2 (4H, multiplet); 
4.25-4.4 (1H, multiplet); 
6.79 (1H, triplet, J = 7.9 Hz); 
6.91 (1H f triplet, J = 7.9 Hz); 
7.1 - 7.4 (7H, multiplet). 

EXAMPLE 105 

(S)-4-Methyl-2-[2-(2-phenylethyl)phenoxymethyl]morpholine hydrochloride 
105(a) (S)-4-Methyl-2-[2-(2-phenylethyl)phenoxymethyl]morpholine 

Following a procedure similar to that described in Example 38(a), 0.560 g (yieid 99%) of the title com- 
pound was obtained as a colourless oil by using 0.720 g of (S)-4-t-butoxycarbonyl-2-[2-(2-phenyle- 
thyl)phenoxymethyl]morpholine [prepared as described in Example 104(a)], 0.142 g of lithium aluminum 
hydride and 15 ml of tetrahydrofuran. 

Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 8 ppm: 
2.2- 2.4 (2H, multiplet); 
2.44 (3H, singlet); 
2.8-3.0 (5H, multiplet); 
3.08 (1H, doublet, J = 11.2 Hz); 
3.8-4.2 (5H, multiplet); 
6.8-6.95 (2H, multiplet); 

7.1- 7.35 (7H, multiplet). 

105(b) (S>4-Methyl-2-[2-(2-phenylethyl)phenoxymethyl]morpholine hydrochloride 

0.560 g of (S)-4-methyl-2-[2-(2-phenylethyl)phenoxymethyl]morpholine [prepared as described in 
step (a) above] was dissolved in 5 ml of dioxane, and 0.56 ml of a 4 N solution of hydrogen chloride in 
dioxane was added to the solution. The mixture was then concentrated by distillation under reduced pres- 
sure, and the resulting oil was dissolved in 1 0 ml of ethyl acetate and allowed to stand at room temperature. 
The crystals which precipitated were collected by filtration and dried in vacuo, to give 0.448 g (yield 72%) 
of the title compound as colourless crystals, melting at 125 - 127°C. 
[a] D +5.29* (c=1.36, ethanol). 

Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 5 ppm: 
2.7 - 3.0 (6H, multiplet); 
2.73 (3H, singlet); 
3.40 (2H, triplet, J = 11 .9 Hz); 
4.0- 4.2 (3H, multiplet); 
4.38 (1H, triplet, J = 11-9 Hz); 
4.5-4.6 (1H, multiplet); 
6.83 (1H, doublet, J = 7.9 Hz); 
6.94 (1H, triplet, J = 7.9 Hz); 
7.1 - 7.3 (7H, multiplet). 

EXAMPLE 106 

2-(2-{2-[2-(4-Methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
106(a) 2-(2-{2-[2-(4-Methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.602 g (yield 40%) of the title com- 
pound was obtained as a colourless oil by using 1 .00 g of 2-[2-(4-methoxyphenyl)ethyl]phenol (prepared 
as described in Preparation 36), 1 .23 g of potassium t-butoxide, 1 .61 g of 2-{2-chloroethyl)-1-methylpyr- 
rolidine hydrochoride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 
1.5- 2.7 (8H, multiplet); 
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2.65 (3H, singlet); 
2.75- 3.0 (4H. multiplet); 

3.5- 3.7 (1H, multiplet); 
3.83 (3H, singlet); 
3.95-4.1 (1H, multiplet); 
4.15-4.25 (1H, multiplet); 
6.8- 7.0 (4H, multiplet); 

7.1 - 7.3 (4H, multiplet). 

106(b) 2-(2-{2-[2-(4^Methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.602 g of 2-{2-{2-[2-(4-methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as de- 
scribed in step (a) above] was dissolved in a small amount of dioxane, and 0.66 ml of a 4 N solution of 
hydrogen chloride in dioxane was added to the solution. The mixture was then concentrated by distillation 
under reduced pressure, and the resulting oil was dissolved in 1 5 ml of ethyl acetate and allowed to stand 
at room temperature. The crystals which precipitated were collected by filtration and dried in vacuo, to 
give 0.331 g (yield 50%) of the title compound as colourless crystals, melting at 136 - 138°C~ 
Nuclear Magnetic Resonance Spectrum (CDCf 3 + D 2 O f 270 MHz), 8 ppm: 

1.9 - 2.15 (2H, multiplet); 

2.15-2.4 (2H, multiplet); 

2.4- 2.6 (2H, multiplet); 

2.7- 2.95 (5H, multiplet); 

2.78 (3H, singlet); 
3.2-3.35 (1H, multiplet); 

3.79 (3H, singlet); 

3.8- 4.1 (2H, multiplet); 
4.15-4.3 (1H f multiplet); 

6.8 - 6.9 (3H, multiplet); 
6.92 (1H, triplet J = 7.6 Hz); 
7.0 - 7.25 (4H, multiplet). 

EXAMPLE 107 

2-(2-{2-[2-(4-Methylphenyl)ethyl]phenoxy}ethyl)1-methylpyrrolidine hydrochloride 
107(a) 2-(2-{2-[2-(4-Methylphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.813 g (yield 53%) of the title com- 
pound was obtained as a colourless oil by using 1.00 g of 2-[2-(4^methylphenyl)ethyl]phenol (prepared 
as described in Preparation 37), 1.32 g of potassium t-butoxide, 1 .30 g of 2-(2-chtoroethyl)-1-methylpyr- 
rolidine hydrochoride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.6- 2.0 (4H, multiplet); 
2.0-2.2 (1H, multiplet); 

2.2 - 2.4 (2H, multiplet); 
2.32 (3H, singlet); 

2.45 - 2.65 (1H, multiplet); 

2.46 (3H, singlet); 

2.75 - 2.95 (4H, multiplet); 
3.2- 3.35 (1H, multiplet); 

3.9 - 4.3 (2H, multiplet); 
6.8 - 6.95 (2H, multiplet); 
7.05 - 7.25 (6H, multiplet). 

1 07(b) 2-(2-{2-[2-(4-Methylphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.813 g of 2-(2-{2-[2-(4-methylphenyl)ethylJphenoxy)ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in 5 ml of dioxane, and 0.95 ml of a 4 N solution of hydrogen chloride 
in dioxane was added to the solution. The mixture was then concentrated by distillation under reduced 
pressure, and the resulting oil was dissolved in 15 ml of ethyl acetate and allowed to stand at room tem- 
perature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 0.740 g 
(yield 82%) of the title compound as colourless crystals, melting at 137 - 138°C. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 

1.9- 2.15 (2H ( multiplet); 
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2.15 - 2.4 (2H t multiple!); 
2.33 (3H, singlet); 
2.4-2.65 (2H, multiplet); 
2.7 - 3.0 (5H f multiplet); 
2.75 (3H f singlet); 
3.2-3.4 (1H, multiplet); 
3.8- 4.1 (2H, multiplet); 
4.2-4.3 (1H, multiplet); 
6.85 (1H, doublet, J = 7.9 Hz); 
6.93 (1H, triplet, J = 6.9 Hz); 
7.0- 7.3 (6H, multiplet). 

EXAMPLE 108 



2-(2-{2-[2-(2-Cyanophenyl)ethyl]phenoxy)ethyl)-1-methylpyrrolidine hydrochloride 
108(a) 2-(2-{2-[2-(2-Cyanophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.201 g (yield 1 3%) of the title com- 
pound was obtained as a colourless oil by using 1.00 g of 2-[2-(2-cyanophenyl)ethyl]phenol (prepared as 
described in Preparation 40), 1.26 g of potassium t-butoxide, 1.24 g of 2-(2-chloroethyl)-1-methylpyrroli- 
dine hydrochloride and 20 ml of dimethylacetamtde. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 8 ppm: 

1.55- 1.95 (4H, multiplet); 

1.95-2.2 (1H, multiplet); 

2.2 - 2.35 (2H, multiplet); 

2.35 - 2.55 (1H, multiplet); 

2.43 (3H, singlet); 

2.9 - 3.3 (5H, multiplet); 

3.95- 4.15 (2H, multiplet); 

6.8 - 6.9 (2H, multiplet); 

7.05 - 7.35 (4H, multiplet); 

7.47 (1H, triplet, J = 7.6 Hz); 

7.60 (1H, doublet, J = 8.6 Hz). 

108(b) 2-(2-{2-[2-(2-Cyanophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.201 g of 2-(2-{2-[2-(2-cyanophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in a small amount of dioxane, and 0.25 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then concentrated by distillation under 
reduced pressure, and the resulting oil was dissolved in 10 ml of ethyl acetate and allowed to stand at 
room temperature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 
0.170 g (yield 76%) of the title compound as colourless crystals, melting at 172 - 173°C. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 6 ppm: 

1.95-2.2 (2H, multiplet); 

2.2 - 2.7 (4H, multiplet); 

2.75 - 3.2 (5H, multiplet); 

2.88 (3H, singlet); 

3.55-3.8 (1H, multiplet); 

3.8-4.1 (2H, multiplet); 

4.15-4.3 (1H, multiplet); 

6.85 (1H, doublet, J = 7.9 Hz); 

6.92 (1H, triplet, J = 7.6 Hz); 

7.1 - 7.4 (4H, multiplet); 

7.52 (1H, triplet, J = 7.6 Hz); 

7.61 (1H, doublet, J = 7.9 Hz). 



EXAMPLE 109 



2-(2-{2-[2-(3-Cyanophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
109(a) 2-(2-{2-[2-(3-Cyanophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.510 g (yield 34%) of the title com- 
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pound was obtained as a colourless oil by using 1 .00 g of 2-[2-(3-cyanophenyl)ethylIphenol (prepared as 
described in Preparation 41), 1.26 g of potassium t-butoxide, 1.24 g of 2- (2-chloroethyl)-1 -met hy] pyrroli- 
dine hydrochoride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.55- 1.95 (4H, multiplet); 

1.95- 2.15 (1H, multiplet); 

2.15-2.5 (3H, multiplet); 

2.40 (3H, singlet); 

2.91 (4H, singlet); 

3.1- 3.2 (1H, multiplet); 
3.95- 4.15 (2H, multiplet); 
6.8 - 6.9 (2H, multiplet); 
7.04 (1H, doublet, J = 5.9 Hz); 
7.19 (1H, triplet, J = 7.2 Hz); 
7.25 - 7.55 (4H, multiplet). 

109(b) 2-(2-{2-[2-(3-Cyanophenyi)ethyqphenoxy^ hydrochloride 

0.50 g of 2-(2-{2-[2-(3-cyanophenyl)ethyllphenoxy}ethyl)-1-methylpyrrolidine [prepared as described 
in step (a) above] was dissoived in a small amount of dioxane, and 0.56 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then concentrated by distillation under 
reduced pressure, and the resulting oil was dissolved in 20 ml of ethyl acetate and allowed to stand at 
room temperature. The crystals which precipitated were collected by filtration and dried in vacuo, to give 
0.406 g (yield 72%) of the title compound as colourless crystals, melting at 101 - 102°O 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.95-2.2 (2H, multiplet); 

2.2 - 2.45 (2H, multiplet); 

2.45 - 2.65 (2H, multiplet); 

2.8- 3.0 (1H, multiplet); 
2.83 (3H, singlet); 

2.90 (4H, singlet); 

3.2- 3.4 (1H, multiplet); 
3.85-4.1 (2H, multiplet); 
4.15- 4.3 (1H, multiplet); 
6.85 (1H, doublet, J = 7.9 Hz); 

6.91 (1H, triplet, J = 7.3 Hz); 
7.06 (1H, doublet, J = 7.3 Hz); 
7.21 (1H, triplet, J = 7.9 Hz); 

7.3- 7.45 (3H, multiplet); 
7.50 (1H, doublet, J = 6.9 Hz). 

EXAMPLE 110 

2-(2-{2-[2-(4-Cyanophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
110(a) 2-(2-{2-[2-(4-Cyanophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.310 g (yield 21%) of the title com- 
pound was obtained as a colourless oil by using 1.00 g of 2-[2-(4-cyanophenyl)ethyl]phenol (prepared as 
described in Preparation 42), 1.26 g of potassium t-butoxide, 124 g of 2-(2-chloroethyl)-1-methy1pyrroli- 
dine hydrochoride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.55- 1.95 (4H, multiplet); 
1.95- 2.15 (1H, multiplet); 

2.2 - 2.5 (3H, multiplet); 
2.42 (3H, singlet); 

2.8 - 3.05 (4H, multiplet); 
3.15- 3.3 (1H, multiplet); 

3.9- 4.15 (2H, multiplet); 
6.8 - 6.9 (2H, multiplet); 

7.03 (1H, triplet, J = 5.9 Hz); 
7.19 (1H, doublet, J = 7.9 Hz); 
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7.25 (2H ( doublet, J = 7.9 Hz); 

7.55 (2H, doublet, J = 7.9 Hz). 

1 10(b) 2-(2-{2-[2-(4-Cyanophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 

0.300 g of 2-(2^2-[2-(4-cyanophenyl)ethyl]phenoxy}ethyl)-1-rnethylpyrrolidine [prepared as descri- 
bed in step (a) above] was dissolved in a small amount of dioxane, and 0.25 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then concentrated by distillation under 
reduced pressure, and the resulting oil was dissolved in 10 ml of ethyl acetate and allowed to stand at 
room temperature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 
0.170 g (yield 49%) of the title compound as colourless crystals, melting at 137.5 - 139°C. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.95- 2.2 (2H, multiset); 

2.2-2.45 (2H, multiplet); 

2.45- 2.65 (2H, multiplet); 

2.75-3.1 (5H, multiplet); 

2.81 (3H, singlet); 

3.15-3.35 (1H, multiplet); 

3.8-4.1 (2H, multiplet); 

4.15-4.3 (1H, muitipiet); 

6.8- 7.0 (2H, multiplet); 
7.02 (1H, triplet J = 7.3 Hz); 
7.15-7.3 (3H, multiplet); 

7.56 (2H, doublet, J = 7.9 Hz). 

EXAMPLE 111 

2-(2-{2-[2-(2-Hydroxyphenyl)ethyl]phenoxy)ethyl)1-methyl pyrrol idine hydrochloride 

1 11 (a) 2-(2-{2-f2-(2-Methoxymethoxyphenyl)ethyl]phenoxy}et hyt)-1 -methyl pyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.660 g (yield 46%) of the title com- 
pound was obtained as a colourless oil by using 1.00 g of 2-[2-{2-methoxymethoxyphenyl)ethyl]phenol 
(prepared as described in Preparation 38), 1.09 g of potassium t-butoxide, 1.07 g of 2-(2-chloroethyi>-1- 
methylpyrrolidine hydrochloride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.6- 2.0 (4H, multiplet); 
2.0-2.2 (1H, multiplet); 
2.2 - 2.4 (2H, multiplet); 
2.46 (3H, singlet); 

2.45 - 2.65 (1H, multiplet); 
2.91 (4H, singlet); 
3.2- 3.35 (1H, multiplet); 
3.48 (3H, singlet); 

3.9- 4.2 (2H, multiplet); 
5.12 (2H, singlet); 

6.8- 7.0 (3H, multiplet); 
7.05-7.2 (5H, multiplet). 

111(b) 2-(2-{2-[2-(2-Hydroxyphenyl)ethyl]phenoxy}ethyl)-1 -met hylpyrrol idine hydrochloride 

0.660 g of 2-(2-{2-[2-(2-methoxymethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared 
as described in step (a) above] was dissolved in 5 ml of dioxane, and 5 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then allowed to stand at room temperature 
for 30 minutes, after which it was concentrated by distillation under reduced pressure. The resulting col- 
ourless solid was dissolved in a small amount of a mixture of methylene chloride and methanol, and about 
30 ml of ethyl acetate were added to the solution, which was then allowed to stand at room temperature. 
The crystals which precipitated were collected by filtration and dried in vacuo, to give 0.555 g (yield 86%) 
of the title compound as colourless crystals, melting at 168.5 - 171°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz), 8 ppm: 

1.7- 2.5 (6H, multiplet); 
2.65 - 2.9 (4H, multiplet); 
2.79 (3H, singlet); 

2.9- 3.15 (1H, multiplet); 
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3.3 - 3.65 (2H, multiplet); 
3.9- 4.2 (2H, multiplet); 
6.69 (1H, triplet, J = 7.3 Hz); 
6.8 - 7.2 (7H, multiplet). 

EXAMPLE 112 

2-(2^2-[2-(4-Hydroxyphenyl)ethyllphenoxy)ethyl)-1-methylpyrrDl>dine hydrochloride 

112(a) 2-(2-{242-(4-Methoxymethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine 

Following a procedure similar to that described in Example 92(a), 0.411 g (yield 26%) of the title com- 
pound was obtained as a colourless oil by using 1.10 g of 2-[2-(4-methoxymethoxyphenyl)ethyl]phenol 
(prepared as described in Preparation 39), 1.20 g of potassium t-butoxide, 1.18 g of 2-(2-chloroethyl)-1- 
methylpyrroiidine hydrochoride and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3> 270 MHz), 6 ppm: 

1.7- 2.2 (5H, multiplet); 

2.25 - 2.5 (2H, multiplet); 

2.54 (3H, singlet); 

2.6- 2.95 (5h\ murtipiei); 
3.35-3.5 (1H, multiplet); 
3.48 (3H, singlet); 

3.95 - 4.05 (1H, multiplet); 
4.05-4.2 (1H, multiplet); 
5.15 (2H f singlet); 

6.8 - 7.0 (4H, multiplet); 

7.05 - 7.25 (4H, multiplet). 

1 12(b) 2-(2-{2-[2-(4-Hydroxyphenyl)ethyl]phenoxy)ethyl)-1-methylpyrrolidine hydrochloride 

0.400 g of 2-(2-{2-[2-(4-methoxymethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared 
as described in step (a) above] was dissolved in 5 ml of dioxane, and 5 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution. The mixture was then allowed to stand at room temperature 
for 30 minutes, after which it was concentrated by distillation under reduced pressure. The resulting col- 
ourless solid was dissolved in a small amount of methanol, and about 50 ml of ethyl acetate were added 
to the solution, which was then allowed to stand at room temperature. The crystals which precipitated were 
collected by filtration and dried in vacuo , to give 0.219 g (yield 56%) of the title compound as colourless 
crystals, melting at 132 - 133.5°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz), 5 ppm: 

1.7- 2.5 (6H, multiplet); 

2.6 - 2.9 (4H, multiplet); 
2.80 (3H, singlet); 
2.95- 3.15 (1H, multiplet); 
3.25-3.45 (1H, multiplet); 
3.45-3.65 (1H, multiplet); 
3.95 - 4.15 (2H, multiplet); 
6.67 (2H, doublet, J = 8.6 Hz); 
6.86 (1H, triplet, J = 6.9 Hz); 

6.9 - 7.05 (3H, multiplet); 
7.1 - 7.25 (2H, multiplet). 

EXAMPLE 113 

(S)-2-(2-{2-[2-(3-Methoxyphenyl)ethyllphenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
113(a) (S)-1-Ethoxycarbonyl-2-(2-{2-[2-(3-methoxyphenyl)ethyl]phenoxy}ethv^ 

Following a procedure similar to that described in Example 40(a), 1.08 g (yield 89%) of the title com- 
pound was obtained as a colourless oil by using 0.700 g of 2-(2-(3-methoxyphenyl)ethyl]phenol (prepared 
as described in Preparation 20), 1.15 g of (S^)-1-ethoxycarbonyl-2-[2-(p-toluenesulphonyloxy)ethyl]pyrro- 
lidine, 0.378 g of potassium t-butoxide and 20 mi of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
1.1-1.35 (3H, multiplet); 
1.75-2.1 (5H, multiplet); 
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2.1- 2.45 (1H, multiplet); 
2.8- 3.0 (4H, multiplet); 

3.3- 3.55 (2H, multiplet); 
3.88 (3H, singlet); 

3.95 - 4.2 (5H, multiplet); 

6.7 - 6.95 <5H, multiplet); 

7.05 - 7.25 (3H, multiplet). 
113(b) (S)-2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrDlidine 

Following a procedure similar to that described in Example 38(a), 0.852 g (yield 94%) of the title com- 
pound was obtained as a colourless oil by using 1.06 g of (S)-1-ethoxycarbonyl-2-(2-{2-[2-(3-methoxy- 
phenyl)ethyi]phenoxy}ethyl)pyrrolidine [prepared as described in step (a) above], 0.303 g of lithium alu- 
minum hydride and 40 ml of tetrahydrofuran. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz) f 5 ppm: 

1.55- 2.0 (4H, multiplet); 

2.0- 2.15 (1H, multiplet); 

2.2- 2.4 (2H, multiplet); 

2.4- 2.6 (1H, multiplet); 
2.43 (3H, singlet); 

2.8- 3.0(4H t multiplet); 
3.15- 3.3 (1H, multiplet); 
3.78 (3H, singlet); 

3.9- 4.15 (2H, multiplet); 

6.7- 6.95 (5H, multiplet); 
7.1 - 7.3 (3H, multiplet). 

113(c) (S)-2-(2-{2-[2-(3-Methoxyphenyl)ethyl]ph hydrochloride 

0.829 g of (S)-2-(2-{2-[2-(3-rnethoxypheny^ was dissolved 

in 10 ml of dioxane, and 1 .83 ml of a 4 N solution of hydrogen chloride in dioxane was added to the solution, 
which was then concentrated by distillation under reduced pressure. The resulting oil was dissolved in 
1 5 ml of ethyl acetate, and the solution was allowed to stand at room temperature. The crystals which pre- 
cipitated were collected by filtration and dried in vacuo , to give 0.741 g (yield 81 %) of the title compound 
as colourless crystals, melting at 133 - 135°C. 
[a] D -18.4° (c=1.29, methanol). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.9- 2.15 (2H, multiplet); 
2.15 - 2.4 (2H, multiplet); 
2.4 - 2.6 (2H, multiplet); 
2.7 - 3.0 (5H, multiplet); 
2.76 (3H, singlet); 
3.2-3.4 (1H, multiplet); 
3.78 (3H, singlet); 

3.8- 4.05 (2H, multiplet); 
4.15-4.3 (1H, multiplet); 
6.65 - 6.8 (3H, multiplet); 
6.84 (1H, doublet, J = 7.9 Hz); 
6.93 (1H f triplet, J = 7.9 Hz); 
7.1 - 7.3 (3H, multiplet). 

EXAMPLE 114 

(R)-2-(2-{2-[2-(3-Methoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine hydrochloride 
114(a) (R)-1-Ethoxycaitonyl-2-(2-{2-[2-( 

Following a procedure similar to that described in Example 40(a), 0.475g (yield 86%) of the title com- 
pound was obtained as a colourless oil by using 0.320 g of 2-[2-(3-methoxyphenyl)ethyl]phenol (prepared 
as described in Preparation 20), 0.526 g of (R)-1-ethoxycarbonyl-2-[2-(p-toluenesulphonyIoxy)ethy1]pyr- 
rolidine, 0.173 g of potassium t-butoxide and 15 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.1-1.35 (3H, multiplet); 
1.75-2.1 (5H, multiplet); 
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2.1 -2.45 (1H, multiplet); 
2.8 - 3.0 (4H, multiplet); 

3.3- 3.55 (2H, multiplet); 
3.78 (3H, singlet); 

3.95 - 4.2 (5H, multiplet); 

6.7 - 6.95 (5H, multiplet); 

7.05 - 7.25 (3H, multiplet). 
114(b) (R)-2-(2-{2-[2-(3-Methoxyphenyl)ethyllph^ 

Following a procedure similar to that described in Example 38(a), 0.392 g (yield 99%) of the title com- 
pound was obtained as a colourless oil by using 0.460 g of (R)-1-ethoxycarbonyl-2-(2-{2-[2-{3-methoxy- 
phenyl)ethyl]phenoxy}ethyl)pyrrolidine [prepared as described in step (a) above], 0.132 g of lithium alu- 
minum hydride and 20 ml of tetrahydrof uran. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.55- 2.0 (4H, multiplet); 

2.0- 2.15 (1H, multiplet); 

2.2 - 2.4 (2H, multiplet); 

2.4- 2.6 (1H, multiplet); 
2.42 (3H, singlet); 

2.8- 3.0 (4H, multiplet); 
3,15-3.3 (1H, multiplet); 
3.78 (3H, singlet); 

3.9- 4.15 (2H, multiplet); 
6.7 ■ 6.95 (5H, multiplet); 
7.1 - 7.3 (3H, multiplet). 

114(c) (R)-2-(2-{2-[2-(3-Methoxyphenyl)ethyl]pherK)xy}ethyl)-1-methylpyr hydrochloride 

0.392 g of (R)-2-(2-{2-P-(3-methoxyphenyl)ethylJphenoxy}ethyl)-1-methylpyrrolidine was dissolved 
in 7 ml of dioxane, and 0.87 ml of a 4 N solution of hydrogen chloride in dioxane was added to the solution, 
which was then concentrated by distillation under reduced pressure. The resulting oil was dissolved in 
10 ml of ethyl acetate, and the solution was allowed to stand at room temperature. The crystals which pre- 
cipitated were collected by filtration and dried in vacuo , to give 0.272 g (yield 67%) of the title compound 
as colourless crystals, melting at 133 - 136°C. 
[a] D +18.8° (c=1.08, methanol). 

Nuclear Magnetic Resonance Spectrum (CDCf 3l 270 MHz), 8 ppm: 
1.9- 2.15 (2H, multiplet); 
2.15- 2.4 (2H, multiplet); 
2.4 - 2.6 (2H, multiplet); 

2.7- 3.0 (5H, multiplet); 
2.77 (3H, singlet); 
3.2-3.4 (1H, multiplet); 
3.77 (3H, singlet); 

3.8- 4.05 (2H, multiplet); 
4.15-4.3 (1H, multiplet); 
6.65 - 6.8 (3H, multiplet); 
6.84 (1H, doublet, J = 7.9 Hz); 
6.93 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (3H, multiplet). 

EXAMPLE 115 

(S)-2-(2-{2-[2-(3,5-Pimethoxyphenyl)ethy^^ 

115(a) (S)-1-Ethoxy(^rt>onyl-2-(2-{2-[2-(3,5-dimethoxyphenyl)ethyl]ph 

Following a procedure similar to that described in Example 40(a), except that a 5 : 1 by volume mixture 
of hexane and ethyl acetate was used as the eluent, 0.723 g (yield 93%) of the title compound was obtained 
as a colourless oil by using 0.450 g of 2-[2-(3,5-dimethoxyphenyl)ethyl]phenol (prepared as described in 
Preparation 27), 0.773 g of (S)-1-ethoxycarbonyl-2-[2-(p-toluenesuIphony!oxy)ethyl]pyrrol^ 0.254 g 
of potassium t-butoxide and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.1- 1.35 (3H, multiplet); 
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1.75-2.1 (5H, multiplet); 

2.1- 2.45 (1H, multiplet); 
2.75- 3.0 (4H, multiplet); 
3.3- 3.55 (2H, multiplet); 
3.76 (6H, singlet); 
3.95- 4.2 (5H t multiplet); 

6.3- 6.4 (3H, multiplet); 

6.8- 6.9 (2H, multiplet); 
7.05 - 7.25 (2H, multiplet). 

115(b) (S)-2-(2-{2-[2-(3,5-Pimetho^^ 

Following a procedure similar to that described in Example 38(a), 0.565 g (yield 93%) of the title com- 
pound was obtained as a colourless oil by using 0.704 g of (S)-1-ethoxycarbonyl-2-(2-{2-[2-(3,5-dimethox- 
yphenyl)ethyl]phenoxy)ethyl)pyrrolidine [prepared as described in step (a) above], 0.187 g of lithium alu- 
minum hydride and 35 ml of tetrahydrofuran. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.6- 2.0 (4H, multiplet); 
2.0-2.2 (1H, multiplet); 

2.2- 2.4 (2H, multiplet); 

2.4- 2.65 (1H, multiplet); 
2.46 (3H, singlet); 

2.75 - 2.95 (4H, multiplet); 
3.2-3.35 (1H, multiplet); 

3.76 (6H, singlet); 

3.9- 4.2 (2H t multiplet); 

6.3 - 6.4 (3H, multiplet); 

6.8- 6.95 (2H, multiplet); 
7.05 - 7.25 (2H, multiplet). 

115(c) (S)-2-(2-{2-[2-(3,5-Dirrtttho^ hydrochloride 

0.545 g of (S)-2-(2-{2-[2-(3,5-dimethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine [prepared 
as described in step (b) above] was dissolved in 8 ml of dioxane, and 1.11mlofa4N solution of hydrogen 
chloride in dioxane was added to the solution, which was then concentrated by distillation under reduced 
pressure. The resulting oil was dissolved in 10 ml of ethyl acetate, and the solution was allowed to stand 
at room temperature. The crystals which precipitated were collected by filtration and dried in vacuo, to 
give 0.361 g (yield 60%) of the title compound as colourless crystals, melting at 125 - 126°C~ 
[a] D -19.0° (c=1.15, methanol). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.9- 2.15 (2H, multiplet); 
2.15-2.4 (2H, multiplet); 

2.4 - 2.65 (2H, multiplet); 

2.7- 3.0 (5H, multiplet); 
2.78 (3H, singlet); 
3.2-3.4 (1H, multiplet); 
3.76 (6H, singlet); 

3.8- 4.05 (2H, multiplet); 
4.15-4.3 (1H, multiplet); 
6.25-6.35 (3H, multiplet); 
6.84 (1H, doublet, J = 8.6 Hz); 
6.94 (1H, triplet, J = 7.3 Hz); 
7.15- 7.25 (2H, multiplet). 

EXAMPLE 116 

(S^2-(2-{2-[2-(3-Difluoromethoxyphenyl)ethyl]phenoxy)ethyl)-1-methylpyrrolidine hydrochloride 
116(a) (SH-EthoxycartK>nyl-2-(2-{2-[2-^ 

Following a procedure similar to that described in Example 40(a), 0.865 g (yield 99%) of the title com- 
pound was obtained as a colourless oil by using 0.529 g of 2-[2-(3-difluoromethoxyphenyi)ethyl]phenol 
(prepared as described in Preparation 43), 0.683 g of (S)-1-ethoxycarbonyl-2-[2-(p-toluenesulphonyloxy- 
)ethyl]pyrrolidine, 0.225 g of potassium t-butoxide and 10 ml of dimethylacetamide. 
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Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 

1.1 - 1.35 (3H, multiplet); 

1.75-2.1 (5H, multiplet); 

2.1-2.45 (1H, multiplet); 

2.90 (4H, singlet); 

3.3 - 3.55 (2H, multiplet); 

3.9 - 4.2 (5H, multiplet); 

6.47 (1H, triplet, J = 74.6 Hz); 

6.8 - 7.0 (4H, multiplet); 

7.0- 7.1 {2H, multiplet); 

7.1 - 7.3 (2H, multiplet). 
116(b) (S)-2-(2-{2-[2-(3-Difluoromethoxyphen^ 

Following a procedure similar to that described in Example 38(a), 0.690 g (yield 94%) of the title com- 
pound was obtained as a colourless oil by using 0.850 g of (S)-1-ethoxycarbonyl-2-(2-{2-[2-(3-difluoro- 
methoxyphenyl)ethyl]phenoxy)ethyl)pyrrolidine [prepared as described in step (a) above], 0.175 g of li- 
thium aluminum hydride and 10 ml of tetrahydrofuran. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.55- 1.95 (4H, muitipiet); 

1.95- 2.15 (1H, multiplet); 

2.15- 2.45 (2H, multiplet); 

2.40 (3H, singlet); 

2.5- 2.75 (1H, multiplet); 

2.8 - 3.0 (4H f multiplet); 

3.1 -3.3(1 H, multiplet); 

3.9- 4.15 (2H, multiplet); 

6.45 (1H, triplet, J = 74.2 Hz); 

6.8 - 7.0 (4H, multiplet); 

7.0 - 7.1 (2H, multiplet); 
7.15 - 7.3 (2H, multiplet). 

116(c) (S)-2-(2-{2-[2-(3-Pifluoromethoxyph hydrochloride 
0.690 g of (S)-2-(2-{2-[2-(3-difluor<>methoxyp [pre- 
pared as described in step (b) above] was dissolved in 5 ml of dioxane, and 0.55 ml of a 4 N solution of 
hydrogen chloride in dioxane was added to the solution, which was then concentrated by distillation under 
reduced pressure. The resulting oil was dissolved in 15 ml of ethyl acetate, and the solution was allowed 
to stand at room temperature. The crystals which precipitated were collected by filtration and dried in va- 
cuo , to give 0.375 g (yield 50%) of the title compound as colourless crystals, melting at 119 - 120°a 
[a] D -16.4° (c=2.38, methanol). 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 
1.95- 2.15 (2H, multiplet); 
2.15-2.4 (2H, multiplet); 
2.4 - 2.65 (2H, multiplet); 
2.75 - 3.0 (5H, multiplet); 
2.79 (3H, singlet); 
3.2-3.4 (1H, multiplet); 
3.8-4.1 (2H, multiplet); 
4.15- 4.3 (1H, multiplet); 
6.49 (1H, triplet, J = 73.9 Hz); 
6.75 - 7.05 (5H, multiplet); 

7.1 - 7.35 (3H, multiplet). 

EXAMPLE 117 

(2R,4R)-4-Hydroxy-2-(2-{2-[2-(3-meth^ hydrochloride 
117(a) (2R,4RH-Benzyloxy-1-ethoxycart)onyl-2-(2-{2-[2-(3-methoxyphenyl)ethyl]pheno 
dine ~~ ~~~ 

Following a procedure similar to that described in Example 40(a), 0.880 g (yield 80%) of the title com- 
pound was obtained as a colourless oil by using 0.500 g of 2-[2-(3-methoxyphenyl)ethyl]phenol (prepared 
as described in Preparation 20), 1.19 g of (2R,4R)-4-benzyloxy-1-ethoxycarbonyl-2-[2-(p-toluenesulpho- 
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nyloxy)ethyI]pyrroiidine, 0.270 g of potassium t-butoxide and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 5 ppm: 

1.1- 1.35 (3H, multiplet); 
1.75-2.1 (2H, multiplet); 

2.2- 2.6(2H ( multiplet); 
2.8- 3.0 (4H, multiplet); 

3.43 (1H, doublet of doublets, J =4.6 & 11.9 Hz); 
3.55-4.3 (7H, multiplet); 
3.75 (3H, singlet); 

4.45 (2H, singlet); 

6.65 - 6.9 (5H, multiplet); 
7.05 - 7.4 (8H, multiplet). 

117(b) (2R,4R>>1-Ethoxycaroony«-4-hydroxy-2-(2-{2- [2-(3-methoxyphenyl)ethyl]phenoxy}ethyl)-1-me- 
thylpyrrolidine 

A mixture of 0.853 g of (2^4R)-4-benzyloxy-1-ethoxyc^rbonyJ-2-(2-{2-[2-(3-methoxyphenyl)et- 
hyl]phenoxy}ethyl) pyrrolidine [prepared as described in step (a) above], and 85 mg of 5% wAv palladium- 
on-carbon in 6 ml of ethanol was stirred under an atmosphere of hydrogen at 60°C for 7 hours. At the end 
of this time, the mixture was cooled, and the catalyst was removed by filtration. The filtrate was concen- 
trated by distillation under reduced pressure, and the resulting oil was purified by column chromatography 
through silica gel, using a 1 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 0.650 
g (yield 93%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCl 3l 270 MHz), 8 ppm: 
1.1-1.35 (3H, multiplet); 

1.7- 2.3 (3H, multiplet); 

2.3- 2.6 (1H, multiplet); 

2.8- 3.0 (4H, multiplet); 

3.46 (1H, doublet of doublets, J = 4.6 & 11.9 Hz); 
3.5- 3.8 (1H, multiplet); 

3.78 (3H, singlet); 

3.95 - 4.3 (5H, multiplet); 

4.35- 4.5 (1H, multiplet); 

6.7 - 6.95 (5H, multiplet); 
7.1 - 7.3 (3H, multiplet). 

117(c) (2MR)-4-Hydroxy-2-(2-{2-[2-(3-nrrethoxyph 

Following a procedure similar to that described in Example 38(a), 0.523 g (yield 95%) of the title com- 
pound was obtained as a colourless oil by using 0.640 g of (2R,4R)-1-ethoxycarbonyl-4-hydroxy-2-(2-{2- 
[2-(3-methoxyphenyl)ethyl]phenoxy}ethyt)pyrrolidine [prepared as described in step (b) above], 0.176 g 
of lithium aluminum hydride and 30 ml of tetrahydrofuran. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 
1.7- 2.5 (5H, multiplet); 
2.48 (3H, singlet); 

2.8 - 3.0 (5H, multiplet); 

3.59 (1H, doublet of doublets, J = 5.9 & 10.6 Hz); 
3.78 (3H, singlet); 

3.9 - 4.2 (2H, multiplet); 

4.4- 4.5 (1H, multiplet); 
6.7 - 7.0 (5H, multiplet); 
7.1-7.3 (3H, multiplet). 

117(d) (2R,4R)-4-Hydroxy-2-(2-{2-[2-(3-rrrethoxyph hydro- 
chloride 

0.520 g of (2K4R)-4-hydroxy-2-(2-{2-[2-(3-m^ 
[prepared as described in step (c) above] was dissolved in 5 ml of dbxane, and 1.1 ml of a 4 N solution of 
hydrogen chloride in dioxane was added to the solution, which was then concentrated by distillation under 
reduced pressure. The resulting oil was dissolved in 2 ml of methylene chloride, and 40 ml of ethyl acetate 
were added to the solution, which was then allowed to stand at room temperature. The crystals which pre- 
cipitated were collected by filtration and dried in vacuo , to give 0.420 g (yield 73%) of the title compound 
as colourless crystals, melting at 100 - 102°C. 
[a] D -12.2° (c=1.06, methanol). 
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Nuclear Magnetic Resonance Spectrum (CDC£ 3 + D 2 O f 400 MHz), 5 ppm: 
2.0- 2.2 (1H, multiplet); 
2.3 - 2.65 (3H, multiplet); 
2.75-3.1 (5H, multiplet); 
2.88 (3H, singlet); 
3.77 (3H, singlet); 
3.8 - 4.3 (4H, multiplet); 
4.55-4.7 (1H, multiplet); 
6.7 - 6.8 (3H, multiplet); 
6.83 (1H, doublet, J = 8.1 Hz); 
6.92 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (3H, multiplet). 

EXAMPLE 118 

(2R,4R)-2-(2-{2-p-(3,5-Pimethoxyphe^ hydrochloride 
1 1 8(a) (2R,4R)-4-Benzyloxy-1 -ethoxycarbonyl-2-(2-{2-[2-(3,5-di methoxyphenyl)ethyl]phenoxy}et- 
hyijpyrroiidine 

Following a procedure similar to that described in Example 40(a), 0.980 g (yield 78%) of the title com- 
pound was obtained as a colourless oil by using 0.605 g of 2-[2-(3,5-dimethoxyphenyl)ethyl]phenol (pre- 
pared as described in Preparation 27), 1.15 g of (2R ( 4R)-4-benzyloxy-1-ethoxycarbonyl-2-[2-(p-toluene- 
sulphonyloxy)ethyl]pyrrolidine, 0.289 g of potassium t-butoxide and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.1 - 1.3 (3H, multiplet); 
1.75-2.1 (2H, multiplet); 

2.2 - 2.55 (2H, multiplet); 
2.75- 3.0 (4H, multiplet); 

3.43 (1 H, doublet of doublets, J = 4.6 & 1 1 .9 Hz); 
3.55 - 4.3 (7H, multiplet); 

3.74 (6H, singlet); 

4.45 (2H, singlet); 
6.25-6.4 (3H, multiplet); 

6.75 - 6.95 (2H, multiplet); 
7.05 - 7.4 (7H, multiplet). 

118(b) (2R,4R)-1-Ethoxya^nyM-hydroxy-2^ 
rolidine 

A solution of 0.951 g of (2K4R^benzyloxy-1-ethoxyrautonyl-2-{2-{2-[2-(3,5-dime 
hyflphenoxy}ethyl)pyrrolidine and 95 mg of 5% w/w palladiunvon-carbon in 6 ml of ethanol was stirred 
under an atmosphere of hydrogen at 60°C for 9 hours. At the end of this time, the mixture was cooled, 
and the catalyst was removed by filtration. The f i Itrate was then concentrated by distillation under reduced 
pressure. The resulting oil was purified by column chromatography through silica gel, using a 1 : 2 by vol- 
ume mixture of hexane and ethyl acetate as the eluent, to give 0.71 7 g (yield 91 %) of (2R,4R)-1 -ethoxy- 
carbonyl^hydroxy-2-(2-{2-|2-(3,5-dime as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 

1.1- 1.3 (3H, multiplet); 

1.75- 2.3 (3H, multiplet); 

2.3-2.65 (1H, multiplet); 

2.75 - 3.0 (4H, multiplet); 

3.46 (1H, doublet of doublets, J = 4.6 & 11.9 Hz); 
3.5 - 3.8 (1H, multiplet); 

3.77 (6H, singlet); 
3.95 - 4.3 (3H, multiplet); 
4.12 (2H, quartet, J = 7.3 Hz); 
4.35- 4.5 (1H, multiplet); 
6.25 - 6.4 (3H, multiplet); 
6.83 (1H, doublet, J = 8.6 Hz); 
6.89 (1H, doublet, J = 6.6 Hz); 
7.1 - 7.25 (2H, multiplet). 
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118(c) (2R,4RH-Hydroxy-2-(2-{2-[2-(3,5-dim^ 

Following a procedure simi lar to that described in Example 38(a), 0.547 g (yield 91 %) of the title com- 
pound was obtained as a colourless oil by using 0.693 g of (2R,4R)-1-ethoxycarbonyl-4-hydroxy-2-(2-{2- 
[2-(3,5-dimethoxyphenyl)ethyl]phenoxy)ethyl)pyrrolidine [prepared as described in step (b) above], 0.178 
g of lithium aluminum hydride and 30 ml of tetrahydrofuran. 
Nuclear Magnetic Resonance Spectrum (CDC? 3 , 270 MHz), 8 ppm: 

1.75-2.5 (5H, multiplet); 

2.51 (3H, singlet); 

2.75-3.1 (5H, multiplet); 

3.62 (1H, doublet of doublets, J = 5.9 & 10.6 Hz); 

3.77 (6H, singlet); 

3.9- 4.2 (2H, multiplet); 

4.4- 4.55 (1H, multiplet); 
6.3-6.4 (3H, multiplet); 

6.84 (1H, doublet, J = 7.9 Hz); 

6.91 (1H, doublet J = 7.3 Hz); 
7.1 - 7.25 (2H, multiplet). 

118(d) (2R,4R)-2-(2-{2-[2-(3,5-Dimethoxy^^ hy- 
drochloride 

0.535 g of (2R,4R)-4-hydroxy-2-(2-{2-[2-(3,^ 
lidine [prepared as described in step (c) above] was dissolved in 5 ml of dioxane, and 1.04 ml of a 4 N 
solution of hydrogen chloride in dioxane was added to the solution, which was then concentrated by dis- 
tillation under reduced pressure. The resulting oil was dissolved in 2 ml of methylene chloride, and 40 ml 
of ethyl acetate were added to the solution, which was then allowed to stand at room temperature. The 
crystals which precipitated were collected by filtration and dried in vacuo , to give 0.501 g (yield 84%) of 
the title compound as colourless crystals, melting at 134 - 136°C. 
[ab -12.1° (c=1.15, methanol). 

Nuclear Magnetic Resonance Spectrum {CDCi 3 + D 2 0, 400 MHz), 5 ppm: 
2.0-2.2 (1H, multiplet); 
2.3 - 2.65 (3H, multiplet); 

2.7- 3.1 (5H, multiplet); 
2.89 (3H, singlet); 
3.76 (6H, singlet); 

3.8- 4.3 (4H, multiplet); 
4.55 - 4.65 (1H, multiplet); 
6.25-6.4 (3H, multiplet); 
6.83 (1H, doublet, J = 8.0 Hz); 

6.92 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.3 (2H, multiplet). 

EXAMPLE 119 

(S)-2-(3-{2-[2-(3,5-Dimethoxypheny^ 

119(a) (S)-1-Ethoxycarbonyl-2-(3-{2-[2-(3 > 5-dimethoxy phenyl)ethyl]phenoxy}propyl)pyrrolidine 

Following a procedure similar to that described in Example 40(a), 1 .68 g (yield 98%) of the title com- 
pound were obtained as a colourless oil by using 1.00 g of 2-[2-(3,5-dimethoxyphenyl)ethyl]phenol (pre- 
pared as described in Preparation 27), 1.51 g of (S)-1-ethoxycarbonyl-2-[3-(p-toluenesulphonyloxy)pro- 
pyf]pyrrolidine, 0.478 g of potassium t-butoxide and 17 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.15- 1.3 (3H, multiplet); 

1.5- 2.1 (8H, multiplet); 
2.75- 3.0 (4H, multiplet); 
3.25- 3.6 (2H, multiplet); 
3.76 (6H, singlet); 

3.8 - 4.2 (5H, multiplet); 
6.25- 6.4 (3H, multiplet); 
6.8-6.95 (2H, multiplet); 
7.05 - 7.25 (2H, multiplet). 
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119(b) (S)-2-(3-{2-[2-(3,5-Dimethoxyphenyl)ethyllphenoxy)propyl)-1-methylpyrrolid 

Following a procedure similar to that described in Example 38(a), 1.22 g (yield 86%) of the title com- 
pound was obtained as a colourless oil by using 1.63 g of (S)-1-ethoxycarbonyl-2-(3-{2-[2-(3 ( 5-dimethox- 
yphenyl)ethyl]phenoxy}propyt)pyrrolidine [prepared as described in step (a) above], 0.419 g of lithium alu- 
minum hydride and 35 ml of tetrahydrof uran. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.4- 2.3 (8H, multiplet); 

2.35 (3H, singlet); 

2.4- 2.65 (2H, multiplet); 

2.75 - 3.0 (4H, multiplet); 
3.1-3.25 (1H, multiplet); 

3.76 (6H, singlet); 
3.9-4.1 (2H, multiplet); 
6.25-6.4 (3H, multiplet); 
6.8-6.95 (2H, multiplet); 
7.05 - 7.25 (2H, multiplet). 

119(c) (S)-2-(3-{2-[2-(3,5-Dimethoxyphenyl)ethyl]phenoxy}propyl}-1-methyl pyrrol idine hydrochloride 

1.19 g of (S)-2-(3-{2^2-(3,5-dimethoxypheny^ [prepared 
as described in step (b) above] were dissolved in 8 ml of dioxane, and 2.33 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution, which was then concentrated by distillation under reduced 
pressure. The resulting oil was dissolved in 20 ml of ethyl acetate, and about 4 ml of diethyl ether were 
added to the solution, which was then allowed to stand at room temperature. The crystals which precipi- 
tated were collected by filtration and dried in vacuo , to give 0.536 g (yield 41%) of the title compound as 
colourless crystals, melting at 101 - 102°C. 
[a] D -19.7° (c=0.94, methanol). 

Nuclear Magnetic Resonance Spectrum (CDCf 3} 270 MHz), 8 ppm: 
1.75-2.4 (8H, multiplet); 
2.7 - 3.0 (5H, multiplet); 
2.72 (3H, singlet); 
3.0-3.2 (1H, multiplet); 

3.77 (6H, singlet); 

3.8- 4.15 (3H, multiplet); 
6.25 - 6.4 (3H, multiplet); 
6.82 (1H, doublet, J = 7.9 Hz); 
6.91 (1H, triplet, J = 7.3 Hz); 
7.1 - 7.25 (2H, multiplet). 

EXAMPLE 120 

(S)-3-{2-[2-(3-Methoxyphenyl)ethyi]phenoxymethyl}piperidine hydrochloride 
120(a) (S)-1-t-Butoxycaiiwnyl-3-{2-P-(3-me 

0.295 g of a 50% w/w dispersion of sodium hydride in mineral oil was added to a solution of 1.55 g of 
2-[2-(3-methoxyphenyl)ethyl]phenol (prepared as described in Preparation 21) in 60 ml of dimethylaceta- 
mide, whilst ice-cooling and stirring, and the mixture was stirred at the same temperature for 15 minutes. 
2.50 g of (S^)-1-t-butoxyranbonyl-3-(p-toluenesulphonyloxymethyl)piperidine were then added to the mix- 
ture, whilst ice-cooling, and the mixture was stirred at the same temperature for 30 minutes and then at 
room temperature for 6 hours. At the end of this time, 250 ml of ethyl acetate and 150 ml of water were 
added to the reaction mixture, and the ethyl acetate layer was separated. The aqueous layer was extracted 
with 50 ml of ethyl acetate once, and the ethyl acetate layer and the extract were combined, washed with 
a saturated aqueous solution of sodium chloride twice, dried overanhydrous magnesium sulphate and con- 
centrated by distillation under reduced pressure. The concentrate was purified by column chromatography 
through silica gel, using a 5 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 2.78 
g (yield 96%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.4-1.8 (3H, multiplet); 

1.42 (9H, singlet); 

1.85- 2.15 (2H, multiplet); 

2.75 - 3.0 (6H, multiplet); 
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3.78 (3H, singlet); 

3.8 - 4.25 (4H, multiplet); 

6.7 - 6.9 (5H ( multiplet); 

7.1-7.25 (3H, multiplet). 
120(b) (S)-3-{2-[2-(3>Methoxyphenyl)ethyl]phenoxymethyl}piperidine hydrochloride 

1.00 g of (S)-1-t-butoxyrarbonyl-3-{2-[2-(3-m^^ [pre- 
pared as described in step (a) above] was dissolved in 10 ml of dioxane, and 10 ml of a 4 N solution of 
hydrogen chloride in dioxane was added to the solution, which was then allowed to stand at room temper- 
ature for 1 hour and then concentrated by distillation under reduced pressure. The resulting solid was dis- 
solved in a small amount of methylene chloride, and 50 ml of ethyl acetate were added to the solution, 
which was then allowed to stand at room temperature. The crystals which precipitated were collected by 
filtration and dried in vacuo, to give 0.638 g (yield 80%) of the title compound as colourless crystals, melt- 
ing at 150- 152°C. 
[a] D -7.46° (c=2.44, methanol). 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
1.4-1.7 (1H, multiplet); 
1.85- 2.15 (3H, multiplet); 
2.45 - 2.65 (iH, muiiipiet); 
2.7 - 3.0 (6H, multiplet); 
3.4- 3.6 (2H, multiplet); 
3.76 (3H, singlet); 
3.8- 3.95 (2H, multiplet); 
6.65 - 6.85 (4H, multiplet); 
6.89 (1H, doublet, J = 7.3 Hz); 
7.05 - 7.3 (3H, multiplet). 



EXAMPLE 121 

(S)-3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethy1}-1-methylpiperidine hydrochloride 
121(a) (S)-3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}-1-methytpiperidine 

Following a procedure similar to that described in Example 38(a), except thata 9 : 1 by volume mixture 
of methylene chloride and methanol was used as the eluent, 1 .82 g (yield 97%) of the title compound was 
obtained as a colourless oil by using 2.35 g of (S)-1-t-butoxycaitonyl-3-{2-[2-(3-methoxyphenyl)ethyl]phe- 
noxymethyl)pyrrolidine, 0.210 g of lithium aluminum hydride and 40 ml of tetrahydrafuran. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

1.05- 1.3 (1H, multiplet); 

1.6- 2.3 (6H, multiplet); 
2.28 (3H, singlet); 

2.7 - 3.1 (6H, multiplet); 
3.75 - 3.9 (2H, multiplet); 
3.78 (3H, singlet); 

6.7- 6.9 (5H, multiplet); 
7.1 - 7.3 (3H, multiplet). 

121(b) (S)-3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl)-1-methylpiperidine hydrochloride 

1.80 g of (S)-3-{2-[2-(3-methoxyphenyl)ethyl]phenoxyniethyl}-1-methylpiperidine [prepared as de- 
scribed in step (a) above] was dissolved in 10 ml of dioxane, and 1.5 ml of a 4 N solution of hydrogen chlor- 
ide in dioxane was added to the solution, which was then concentrated by distillation under reduced pres- 
sure. The resulting oil was dissolved in 25 ml of ethyl acetate, and the solution was allowed to stand at 
room temperature. The crystals which precipitated were collected by filtration and dried in vacuo , to give 
1.18 g (yield 59%) of the title compound as colourless crystals, melting at 206 - 207°C. 
[a] D -4.48° (c=2.1, methanol). 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
1.5- 1.75(1 H, multiplet); 
1.85 - 2.05 (2H, multiplet); 
2.25-2.7 (2H, multiplet); 
2.7 - 3.0 (6H, multiplet); 
2.74 (3H, singlet); 
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3.4 - 3.6 (2H, multiplet); 
3.78 (3H, singlet); 
3.85 - 4.0 (2H, multiplet); 
6.7 - 6.85 (4H t multiplet); 
6.93 (1H, doublet, J = 7.2 Hz); 
7.1 - 7.3 (3H, multiplet). 

EXAMPLE 122 

(R)-3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}-1-methylpiperidine hydrochloride 
122(a) (RH-t-Butoxycartx)nyl-3-{2-P^ 

Following a procedure similar to that described in Example 36(a), except that a 10 : 1 by volume mix- 
ture of hexane and ethyl acetate was used as the eluent, 0.64 g (yield 69%) of the title compound was 
obtained as a colourless oil by using 0.53 g of 2-[2-(3-methoxyphenyl)ethyl]phenol (prepared as described 
in Preparation 20), 0.50 g of (R)-1-t-butoxycarbonyl-3-hydroxymethylpiperidine, 0.67 g of triphenylphos- 
phine, 0.45 g of diethyl azodicarboxylate and 15 ml of methylene chloride. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), § ppm: 

1.4- 1.8 (3H, multipiet); 
1.42 (9H, singlet); 

1.85- 2.15 (2H, multiplet); 
2.75 - 3.0 (6H, multiplet); 
3.78 (3H, singlet); 

3.84 (2H, doublet, J = 5.9 Hz); 

3.85 - 4.25 (2H, multiplet); 
6.7 - 6.9 (5H, multiplet); 
7.1-7.25 (3H, multiplet). 

122(b) (R)-3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl}-1-methylpiperidine 

Following a procedure similar to that described in Example 38(a), 0.430 g (yield 86%) of the title com- 
pound was obtained as a colourless oil by using 0.63 g of (R)-1-t-butoxycarbonyi-3-{2-[2-(3-methoxyphe- 
nyl)ethyl]phenoxymethyl}piperidine, 0.060 g of lithium aluminum hydride and 12 ml of tetrahydrof uran. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.05- 1.3 (1H, multiplet); 
1.55-2.3 (6H, multiplet); 
2.31 (3H, singlet); 
2.65-3.1 (6H, multiplet); 
3.75 - 3.95 (2H, multiplet); 
3.78 (3H, singlet); 

6.7 - 6.9 (5H, multiplet); 

7.1 - 7.3 (3H, multiplet). 
122(c) (R)-3-{2-[2-(3-Methoxyphenyl)ethyl]phenoxymethyl)-1-methylpiperidine hydrochloride 

0.43 g of (R)-3-(2-|2-(3-methoxyphenyl)ethyl]phenoxyrnethyl}-1-methylpiperidine [prepared as de- 
scribed in step (b) above] was dissolved in 1 ml of dioxane, and 0.38 ml of a 4 N solution of hydrogen chlor- 
ide in dioxane was added to the solution, which was then concentrated by distillation under reduced pres- 
sure. The resulting oil was dissolved in 10 ml of ethyl acetate, and the solution was allowed to stand at 
room temperature. The crystals which precipitated were collected by filtration and dried in vacuo, to give 
0.39 g (yield 82%) of the title compound as colourless crystals, melting at 190 - 193°C. 
[a] D +4.56° (c=2.41, methanol). 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 
1.5-1.75 (1H, multiplet); 
1.85 - 2.05 (2H, multiplet); 
2.25 - 2.7 (2H, multiplet); 
2.7 - 3.0 (6H, multiplet); 
2.74 (3H, singlet); 
3.4 - 3.6 (2H, multiplet); 
3.78 (3H, singlet); 
3.85 - 4.0 (2H, multiplet); 
6.7 - 6.85 (4H, multiplet); 
6.93 (1H, doublet, J = 7.3 Hz); 
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7.1 - 7.3 (3H, multiplet). 
EXAMPLE 123 

3-{2-[2-(3-DifluorDmethoxyphenyl)ethyl]phenoxymethyl}piperidine hydrochloride 
123(a) 1-t-Butoxycaroonyl-3-{2-[2-(3-difluoromet^^^ 

Following a procedure similar to that described in Example 40(a), 1.55 g (yield 84%) of the title com- 
pound was obtained as a colourless oil by using 1.05 g of 2-[2-(3-difluoromethoxyphenyi)ethyl]phenol 
(prepared as described in Preparation 43), 1.47 g of 1-t-butoxycarbonyt-3-(p-toluenesulphonyloxyme- 
thyl)piperidine, 0.45 g of potassium t-butoxide and 20 ml of dimethylacetamide. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 5 ppm: 

1.35- 1.8 (3H, multiplet); 

1.42 (9H, singlet); 

1.85- 2.15 (2H, multiplet); 

2.7- 3.0 (6H, multiplet); 
3.75- 4.3 (4H, multiplet); 
6.46 (1H, triplet, J = 74.6 Hz); 

6.8- 7.0 (4H, muitipiet); 

7.0- 7.1 (2H, multiplet); 
7.1 - 7.3 (2H, multiplet). 

123(b) 3-{2-[2-(3-Difluoromethoxyphenyl)ethyl]phenoxymethyl}piperidine hydrochloride 

0.858 g of 1-t-butoxycarbony!-3-{2-[2-(3-difluor^ 
[prepared as described in step (a) above] was dissolved in 8 ml of dioxane. 8 ml of a 4 N solution of hydrogen 
chloride in dioxane was then added to the solution, whilst ice-cooling, and the solution was allowed to 
stand at room temperature for 1 hour. At the end of this time, it was concentrated by distillation under 
reduced pressure, and the resulting oil was dissolved in 50 ml of ethyl acetate. The solution was allowed 
to stand at room temperature, and the crystals which precipitated were collected by filtration and dried in 
vacuo, to give 0.680 g (yield 92%) of the title compound as colourless crystals, melting at 153 - 154°c7 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.4- 1.65 (1H, multiplet); 

1.85-2.2 (3H, multiplet); 

2.45 - 2.65 (1H, multiplet); 

2.7- 3.0 (6H, multiplet); 
2.87 (4H, singlet); 

3.4- 3.6 (2H, multiplet); 

3.8- 3.95 (2H, multiplet); 
6.49 (1H, triplet, J = 73.9 Hz); 
6.75 - 7.35 (8H, multiplet). 

EXAMPLE 124 

3-(2-[2-(3-Difiuoromethoxyphenyl)ethyl]phenoxymethyl}-1-methylpiperidine hydrochloride 
124(a) 3^2-[2-(3-Difluoromethoxyphenyl)ethyl]phenoxymethyl}-1-n^thylpiperidine 

Following a procedure similar to that described in Example 38(a), 0.56 g (a quantitative yield) of the 
title compound was obtained as a colourless oil by using 0.69 g of 1-t-butoxycarbonyl-3-{2-[2-(3-difluor- 
omethoxyphenyl)ethyl]phenoxymethyl}piperidine [prepared as described in Example 123(a)], 0.053 g of 
lithium aluminum hydride and 10 ml of tetrahydrofuran. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.05- 1.3 (1H, multiplet); 

1.6- 2.1 (5H, muitipiet); 

2.1- 2.35 (1H, multiplet); 
2.30 (3H, singlet); 
2.75-3.1 (6H, multiplet); 
3.75- 3.95 (2H, multiplet); 

6.46 (1H, triplet, J = 74.6 Hz); 
6.8 - 7.0 (4H, multiplet); 
7.0-7.1 (2H, multiplet); 

7.1 - 7.3 (2H, multiplet). 
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124(b) 3^2-[2-(3-Difluoromethoxyphenyl)ethyi]phenoxymethyl^1-methylpiperkiine hydrochloride 

0.56 g of 3^2-[2-(3^ifluoromethoxyphenyl)ethy0phenoxymethyl)-1-methylpiperidine [prepared as 
described in step (a) above] was dissolved in 5 ml of dioxane, and 0.45 ml of a 4 N solution of hydrogen 
chloride in dioxane was added to the solution, which was then concentrated by distillation under reduced 
pressure. The resulting solid was dissolved in a small amount of methanol, and about 50 ml of ethyl acetate 
were added to the solution, which was then allowed to stand at room temperature for one hour. The crystals 
which precipitated were collected by filtration and dried in vacuo , to give 0.43 g (yield 70%) of the title 
compound as colourless crystals, melting at 174 - 175°C. 
Nuclear Magnetic Resonance Spectrum (CDC? 3 , 270 MHz), 5 ppm: 

1.45-1.7 (1H, multiset); 

1.85 - 2.05 (2H, multiplet); 

2.3- 3.0 (4H, multiplet); 

2.76 (3H, singlet); 

2.89 (4H, singlet); 

3.4 - 3.6 (2H, multiplet); 

3.8- 4.05 (2H, multiplet); 

6.51 (1H, triplet, J = 73.9 Hz); 

6.75- 7.35 (8H, multiplet). 

PREPARATION 1 

2-Benzyloxybenzyltriphenylphosphonium chloride 

151 g of potassium t-butoxide were added, whilst ice-cooling and stirring, to a solution of 152 g of salicyl 
alcohol in 600 ml of dimethylformamide, and the resulting mixture was stirred at room temperature for 30 min- 
utes; 1 60 ml of benzyl bromide were then added dropwise to the mixture. The reaction mixture was then stirred 
at a temperature of from 30 to 40°C for 2 hours, after which it was partitioned between ethyl acetate and water. 
The organic layer was washed twice, each time with a saturated aqueous solution of sodium chloride, dried 
over anhydrous magnesium sulphate, and concentrated by evaporation under reduced pressure. The oily re- 
sidue thus obtained was subjected to column chromatography through silica gel, using a 5 : 1 by volume mix- 
ture of hexane and ethyl acetate as the eluent, to give 228.5 g (yield 87%) of 2-benzyloxybenzyl alcohol as a 
colourless oil. 

The whole of the 2-benzyloxybenzyl alcohol thus obtained was dissolved in 500 ml of tetrahydrof uran, and 
85 ml of thionyl chloride were added dropwise, whilst ice-cooling, to the resulting solution. The reaction mixture 
was then allowed to stand overnight at room temperature, after which it was concentrated by evaporation under 
reduced pressure to give a dark coloured oil. This product was dissolved in toluene, and the solution was de- 
colourised by treating it with silica gel for chromatography followed by filtration. The filtrate was concentrated 
by evaporation under reduced pressure to give 2-benzyloxybenzyl chloride as a yellow oil, which was used in 
the following reaction without further purification. 

The whole of this yellow oil was dissolved in 500 ml of toluene, and 420 g of triphenylphosphine were added 
to the resulting solution. The mixture was then heated under reflux for 3 hours. In the course of heating, white 
insoluble materials gradually appeared in the reaction mixture. After the mixture had been cooled, the depos- 
ited materials were collected by filtration and dried in vacuo , to give 539.9 g (yield 96%) of the title compound 
as a colourless solid. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 60 MHz) 8 ppm: 
4.46 (2H, singlet); 
5.28 (2H, doublet, J = 14.0 Hz); 
6.5 - 8.0 (24H, multiplet). 

PREPARATION 2 

2-MethoxymethoxybenzyltriphenylphQSphonium chloride 
2(a) 2-Methoxymethoxybenzyl chloride 

16.4 ml of carbon tetrachloride, followed by 44.5 g of triphenylphosphine were added, whilst ice-cool- 
ing, to a solution of 23.8 g of 2-methoxymethoxybenzyl alcohol in 240 ml of tetrahydrof uran, and the re- 
sulting mixture was heated under reflux for 5 hours. At the end of this time, the mixture was cooled, in- 
soluble materials were filtered off and the filtrate was concentrated by evaporation under reduced pres- 
sure. The resulting residue was purified by column chromatography through silica gel, using a 9 : 1 by 
volume mixture of hexane and ethyl acetate as the eluent, to give 15.5 g (yield 57%) of the title compound 
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as a colourless liquid. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
3.51 (3H, singlet); 
5 4.68 (2H, singlet); 

5.26 (2H, singlet); 
6.9 - 7.4 (4H, multiplet). 
2(b) 2-Methoxymethoxybenzyltriphenylphosphonium chloride 

32 g of triphenyf phosphine were added to a solution of 15.0 g of 2-methoxymethoxybenzyl chloride 
10 [prepared as described in step (a) above] in 1 50 ml of toluene, and the resulting mixture was heated under 
reflux for 14 hours. At the end of this time, the reaction mixture was cooled, and the resulting precipitates 
were collected by filtration, washed with toluene and dried in vacuo , to give 21.3 g (yield 59%) of the title 
compound as a colourless solid. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide, 270 MHz), S ppm: 
15 3.12 (3H, singlet); 

4.65 (2H, singlet); 

4.98 (2H, doublet, J = 15.2 Hz); 

6.84 (1 H, triplet, J=7.3 Hz); 

6.9-7.1 (2H, multiplet); 
20 7.2- 7.35 (1H, multiplet); 

7.7-8.0 (15H, multiplet). 

PREPARATION 3 

25 2-(4-Phenylbutyl)phenol 

5.28 g of cinnamaldehyde and 19.8 g of 2- benzyl oxybenzyttri phenyl phosphonium chloride (prepared as 
described in Preparation 1) were dissolved, with heating, in 200 ml of acetonitrile, and then 6 g of 1,8-diaza- 
bicydo[5,4,0]undec-7-ene were added dropwise to the solution. The resulting mixture was then heated under 
reflux for 3 hours. At the end of this time, the solvent was removed by distillation under reduced pressure, 
30 and the resulting residue was partitioned between ethyl acetate and water. The organic layer was dried over 
anhydrous magnesium sulphate, and concentrated by evaporation under reduced pressure. The oily residue 
thus obtained was again dissolved in 200 ml of ethyl acetate, with heating, and 50 ml of hexane was added 
to the solution, after which deposited insoluble materials were filtered off. The filtrate was concentrated by 
evaporation under reduced pressure, and the resulting residue was purified by column chromatography 
35 through silica gel, using a 9 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 12.2 g 
(yield 97.7%) of 1-(2-benzyloxyphenyl)-4-phenylbutadiene as a colourless oil. 

The whole of this 1-(2-benzyloxyphenyl)-4-phenylbutadiene was mixed with 300 ml of ethanol, and the 
mixture was stirred at 60°C for 5 hours in an atmosphere of hydrogen and in the presence of 1 g of 5% w/w 
palladium-on-charcoal. At the end of this time, the catalyst was removed by filtration, and the filtrate was con- 
40 centrated by evaporation under reduced pressure. The resulting residue was purified by column chromatog- 
raphy through silica gel, using a 8 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 
8.34 g (yield 94.4%) of the title compound as a colourless solid. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 60 MHz), 5 ppm: 
1.6- 1.9 (4H, multiplet); 
45 2.4 - 2.9 (4H, multiplet); 

4.64 (1H, singlet); 
6.5 - 7.5 (9H, multiplet). 

PREPARATION 4 

50 

2-[4-(2-Methoxyphenyl)butyl]phenol 

A solution of 980 mg of ethyl 2-methoxycinnamate in 15 ml of tetrahydrofuran was added dropwise to a 
dispersion of 290 mg of lithium aluminum hydride and 10 ml of tetrahydrofuran, whilst ice-cooling. After the 
addition was complete, the reaction mixture was stirred at room temperature for 1 .5 hours, and then sufficient 
55 sodium sulphate decahydrate was slowly added, whilst ice-cooling, to the mixture in order to decompose any 
excess of the hydride. Insoluble materials were filtered off, and the filtrate was concentrated by distillation 
under reduced pressure. The resulting residue was purified by column chromatography through silica gel, us- 
ing a 3 : 1 by volume mixture of hexane and ethyl acetate as the eluent to give 640 mg of 3-(2-methoxyphe- 
nyl)propanol as a colourless oil. 
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Meanwhile, a solution of 760 mg of dimethyl sulphoxide in 2 ml of methylene chloride was added dropwise 
to a solution of 740 mg of oxalyt chloride in 1 2 ml of methylene chloride at -60°C, with stirring, and the mixture 
was stirred at the same temperature for 10 minutes. At the end of this time, a solution of 640 mg of 3-(2-me- 
5 thoxyphenyl)propanol (prepared as described above) in 3 ml of methylene chloride was added dropwise to the 
mixture, and the mixture was stirred for a further 10 minutes. 1 .96 g of triethylamine were then slowly added 
dropwise to the mixture at the same temperature. The cooling bath was removed, and the reaction mixture 
was stirred at room temperature for 30 minutes and then mixed with water. The methylene chloride layer was 
separated, dried over anhydrous magesium sulphate, and concentrated by evaporation under reduced pres- 
to sure. The oily residue thus obtained was purified by column chromatography through silica gel, using a 5 : 1 
by volume mixture of hexane and ethyl acetate as the eluent, to give 540 mg of 3-(2-methoxyphenyl)propanal 
as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDCf3, 270 MHz), 8 ppm: 
2.72 (2H, triplet, J = 7.3 Hz); 
15 2.95 (2H, triplet, J = 7.3 Hz); 

3.82 (3H, singlet); 
6.8 - 6.95 (2H, multiplet); 
7.1 - 7.3 (2H f multiplet); 
9.80 (1H, singlet). 

20 Following a procedure similar to that described in the first part of Preparation 3, the whole of the 3-(2- 
methoxyphenyl)propanal prepared as described above, 1.65 g of 2-benzyloxybenzyitripheriylphosphonium 
chloride (prepared as described in Preparation 1) and 1.01 g of 1,8-diazabicyclo[5 l 4 l 0]undec-7-ene were re- 
acted in 30 ml of acetonitrile. The crude product, extracted as described in Preparation 3, was purified by col- 
umn chromatography through silica gel, using a 9 : 1 by volume mixture of hexane and ethyl acetate as the 
25 eluent to give 0.98 g of benzyl 2-[4-(2-methoxyphenyl)-1 -butenyQphenyl ether as a colourless oil. 

Following a procedure similar to that described in the latter part of Preparation 3, the whole of the benzyl 
2-[4-(2-methoxyphenyl)-1-butenyl]phenyl ether prepared as described above was dissolved in 50 ml of ethanol 
and hydrogenated at 50°C in an atmosphere of hydrogen at atmospheric pressure and in the presence of 100 
mg of 5% w/w pall ad ium-on- charcoal for 6 hours. The crude product thus obtained was purified by column 
30 chromatography through silica gel, using 1 0 : 1 by volume mixture of hexane and ethyl acetate as the eluent, 
to give 0.44 g (yield 60%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3, 270 MHz), 5 ppm: 
1.6-1.75 (4H, multiplet); 
2.55-2.7 (4H, multiplet); 
35 3.80 (3H, singlet); 

4.75 (1H, singlet); 

6.7 - 7.3 (8H, multiplet). 

PREPARATION 5 

40 

2-[4-(3-Methoxymethoxyphenyl)butyl]phenol 

11.2 g of potassium t-butoxide were added, whilst ice-cooling and stirring, to a solution of 12.0 g of 3-hy- 
droxybenzaldehyde in 100 ml of dimethylacetamide, and, about ten minutes later, 8.05 g of methoxymethyl 
chloride were added dropwise to the resulting mixture. The reaction mixture was then stirred at room temper- 

45 ature for 1 hour, after which it was partitioned between ethyl acetate and water. The organic layer was con- 
centrated by distillation under reduced pressure, and the residue was purified by column chromatography 
through silica gel, using a 5 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 11.1 g 
(yield 68%) of 3-methoxymethoxybenzaidehyde as a colourless oil. 10 g of this colourless oil were dissolved 
in 100 ml of acetonitrile, and 18.3 g of (triphenylphosphoranyldene)acetatdehyde were added to the solution. 

so The resulting mixture was then heated under reflux for 5 hours. Atthe end of this time, the solvent was removed 
by distillation under reduced pressure, and the residue was mixed with a mixture of ethyl acetate and hexane 
in a proportion of about 2 : 1 by volume. The mixture was stirred and the resulting precipitates were filtered 
off. The filtrate was concentrated by distillation under reduced pressure, and the residue was purified by col- 
umn chromatography through silica gel, using a 3 : 1 by volume mixture of hexane and ethyl acetate as the 

55 eluent, to give 7.16 g (yield 62%) of 3-(3-methoxymethoxyphenyl)-2-propenal as a colourless oil. 

Following a procedure similar to that described in the first part of Preparation 3, 7.00 g of 3-(3-methoxy- 
methoxyphenyl)-2-propenal and 18 g of 2-benzyloxybenzyltriphenylphosphonium chloride (prepared as descri- 
bed in Preparation 1) were dissolved in 200 ml of acetonitrile, with heating, and 5.54 g of 1,8-diazabicy- 
clo[5,4,0]undec-7-ene were added to the mixture and reacted. The crude product, extracted as described in 
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Preparation 3, was purified as described in Preparation 3, to give 12.0 g of 1-(2-benzyloxyphenyl)-4-(3-me- 
thoxymethoxyphenyl)butadiene as a colourless oil. 

The whole of this colourless oil was dissolved in 250 ml of ethanol, and the resulting solution was stirred 
s for 5 hours at 50°C in an atmosphere of hydrogen at atmospheric pressure and in the presence of 500 mg of 
5% w/w palladium-on-charcoal. At the end of this time, the catalyst was removed by filtration, and the filtrate 
was concentrated by distillation under reduced pressure. The resulting residue was purified by column chro- 
matography through silica gel, using a 3 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to 
give 8.46 g (yield 91%) of the title compound as a colourless oil. 
10 Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
1.6- 1.75 (4H f multiplet); 
2.55-2.7 (4H, multiplet); 
3.49 (3H, singlet); 

4.73 (1H, singlet); 
15 5.17 (2H, singlet); 

6.74 (1H, doublet, J = 7.9 Hz); 
6.8- 6.95 (4H, multiplet); 
7.05 - 7.25 (3H, multiplet). 

20 PREPARATIONS 6 to 12 

The following phenol derivatives were synthesised in a similar manner to those described in Preparations 
3 and 4. 

25 PREPARATION 6 

2-[4-(4-Methylphenyl)butyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.6-1.8 (4H, multiplet); 
30 2.31 (3H, singlet); 

2.55- 2.7 (4H, multiplet); 

4.64 (1H, singlet); 

6.74 (1H, doublet, J = 7.3 Hz); 
6.85 (1H, triplet, J = 7.6 Hz); 
35 7.05- 7.11 (6H, multiplet). 

PREPARATION 7 

2-[4-(3-Methoxyphenyl)butyl]phenol 
40 Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

1.6- 1.8 (4H, multiplet); 

2.63 (4H, triplet, J = 6.9 Hz); 

3.79 (3H, singlet); 

4.72 (1H, singlet); 
45 6.65 - 6.8 (4H, multiplet); 

6.85 (1H, triplet, J = 7.9 Hz); 

7.0 - 7.25 (3H, multiplet). 

PREPARATION 8 

50 

2-[4-(4-lsopropylpheny1)butyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 
1.24 (6H, doublet, J = 7.3 Hz); 
1.65- 1.8 (4H, multiplet); 
55 2.55 - 2.7 (4H, multiplet); 

2.8- 3.0 {1H, multiplet); 

4.65 (1H, singlet); 

6.74 (1 H, doublet J = 7.9 Hz); 
6.85 (1H, triplet, J = 7.6 Hz); 
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7.0-7.2 (6H, multiplet). 
PREPARATION 9 

2-[4-(3 > 5-Dimethoxyphenyl)buty)]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 60 MHz) 6 ppm: 

1.6-1.9 (4H, multiplet); 

2.4 - 2.8 (4H, multiplet); 

3.77 (6H, singlet); 
4.70 (1H, singlet); 
6.33 (3H, singlet); 
6.6- 7.3 (4H, multiplet). 

PREPARATION 10 

2-[4-(3-Methylphenyl)butyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3f 270 MHz), 8 ppm: 
1.6- 1.8 (4H, muiiipiet); 
2.32 (3H, singlet); 
2.5- 2.7 (4H, multiplet); 
4.60 (1H, singlet); 
6.74 (1H, doublet, J = 6.6 Hz); 
6.86 (1H, triplet, J = 7.3 Hz); 
6.9 - 7.4 (6H F multiplet). 

PREPARATION 11 

2-[4-(2-Cyanophenyl)butyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 60 MHz) 5 ppm: 
1.5-2.0 (4H, multiplet); 

2.4 - 3.0 (4H, multiplet); 
5.20 (1H, broad singlet); 

6.5 - 7.7 (8H, multiplet). 

PREPARATION 12 
2-[4-(4-Methoxyphenyl)butyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 6 ppm: 
1.55- 1.75 (4H, multiplet); 
2.5 - 2.7 (4H, multiplet); 

3.78 (3H, singlet); 
4.73 (1H, singlet); 

6.7 - 6.9 (4H, multiplet); 
7.0-7.2 (4H, multiplet). 

PREPARATION 13 

2-(3-Methyl-4-phenylbutyl)phenol 

Following a procedure similar to that described in the first part of Preparation 3, 1 .32 g of a-methylcin- 
namaldehyde, 4.47 g of 2-benzyioxybenzyltriphenylphosphonium chloride (prepared as described in Prepara- 
tion 1) and 1.37 g of 1,8-diazabicydo[5,4,0]undec-7-ene were reacted in acetonitrile. The crude product thus 
obtained was purified as described in the first part of Preparation 3, to give 2.66 g (yield 90%) of 1-(2-benzy- 
loxyphenyl)-3-methyl-4-phenylbutadiene as a colourless oil. 

Then, following a procedure similar to that described in the latter part of Preparation 3, the whole of this 
1-(2-benzyloxyphenyl)-3-methyl-4-phenylbutadiene was hydrogenated, to give 1.87 g (yield 95%) of the title 
compound as a colourless oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), S ppm: 
0.94 (3H, doublet, J = 6.6 Hz); 
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1.4- 1.9 (3H, multiplet); 

2.43 (1H, doublet of doublets, J = 7.9 & 13.2 Hz); 
2.5 - 2.8 (3H, multiplet); 
5 4.57 (1H, singlet); 

6.74 (1 H, doublet, J = 7.9 Hz); 
6.86 (1H, triplet, J = 7.9 Hz); 
7.05 - 7.35 (7H, multiplet). 

10 PREPARATION 14 

2-[4-(2-Benzyloxyphenyl)-1-buten-1-yl]phenol 

Following a procedure similar to that described in the first part of Preparation 3, 2.51 g of 3-(2-benzylox- 
yphenyljpropanal, 5.6 g of 2-methoxymethoxybenzylphosphonium chloride (prepared as described in Prepa- 

15 ration 2) and 1.91 g of 1,8-diazabicydo[5,4,0]undec-7-ene were reacted in 50 ml of acetonitrile. The crude 
product, extracted as described in the first part of Preparation 3, was purified by column chromatography 
through silica gel, using a 10 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 2.52 g 
(yield 64%) of 1-(2-methoxymethoxyphenyl)-4-(2-benzyloxyphenyl)-1-butene as a colourless oil. 

The whoie of this coiouriess oil was dissoived in 20 ml of methylene chloride. 5 ml of a 4 N solution of 

20 hydrogen chloride in dioxane were then added to the solution, and the resulting mixture was allowed to stand 
at room temperature for 30 minutes, after which it was concentrated by distillation under reduced pressure. 
The oily residue thus obtained was purified by column chromatography through silica gel, using a 5 : 1 by vol- 
ume mixture of hexane and ethyl acetate as the eluent, to give 1 .60 g (yield 72%) of the title compound as a 
colourless oil. 

25 Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz; cis-trans mixture) 8 ppm: 

2.5- 2.9 (4H, multiplet); 

4.82 & 4.91 (together 1H, each singlet); 
5.00 & 5.10 (together 2H, each singlet); 
5.9 - 7.5 (15H, multiplet). 

30 

PREPARATION 15 

2- [4-(2-Naphthyl)butyi]phenol 

A solution of 3.00 g of 2-naphthaldehyde and 6.69 g of ethoxycarbonylmethyienetriphenyiphosphorane in 
35 100 ml of acetonitrile was heated under reflux for 1 hour, after which the reaction mixture was concentrated 
by evaporation under reduced pressure. The resulting residue was purified by column chromatography through 
silica gel, using 4 : 1 by volume mixture of hexane and ethyl acetate as the eluent to give 4.32 g (yield 99%) 
of ethyl 3-(2-naphthyl)-2-propenoate as a colourless solid. 

4.29 g of this ethyl 3-(2-naphthyl)-2-propenoate were dissolved in 60 ml of ethanol. The solution was stir- 
40 red at room temperature for 3 hours in an atmosphere of hydrogen at atmospheric pressure and in the presence 
of 500 mg of 5% w/w palladium-on-charcoal. At the end of this time, the catalyst was removed by filtration, 
and the filtrate was concentrated by distillation under reduced pressure. The resulting residue was purified 
by column chromatography through silica gel, using a 5 : 1 by volume mixture of hexane and ethyl acetate as 
the eluent, to give 4.04 g (yield 93%) of ethyl 3-(2-naphthyI)propionate as a colourless oil. 
45 Following a procedure similar to that described in the first part of Preparation 4, the whole of this ethyl 

3- (2-naphthyl)propionate was reacted with 668 mg of lithium aluminum hydride in tetrahydrofuran at room tem- 
perature for 1 .5 hours. At the end of this time, the reaction mixture was worked up and purified as described 
in the first part of Preparation 4, to give 3.29 g of 3-(2-naphthyl)propanol as a colourless oil. 

Then, following a procedure similar to that described in the second part of Preparation 4, the whole of 
so this 3-(2-naphthyl)propanol was reacted with 2.06 g of dimethyl sulphoxide, 3.35 g of oxalyl chloride and 7.34 
ml of triethyiamine in 45 ml of methylene chloride. The reaction mixture was worked up and purified as de- 
scribed in the second part of Preparation 4, to give 1 .74 g (yield 53%) of 3-(2-naphthyl)propanal as a colourless 
oil. 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
55 2.86 (2H, triplet, J = 7.9 Hz); 

3.12 (2H, triplet, J = 7.9 Hz); 
7.2 - 7.9 (7H, multiplet); 
9.85 (1H, singlet). 

Following a procedure similar to that described in the first part of Preparation 3, 1.73 g of 3-(2-naph- 
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thyi)propanal prepared as described above, 4.65 g of 2-benzyloxybenzyitriphenylphosphonium chloride (pre- 
pared as described in Preparation 1) and 2.15 g of 1,8-diazabicyclo[5,4,0]undec-7-ene were reacted in 200 ml 
of acetonitrile. The reaction mixture was worked up and purified as described in the first part of Preparation 

5 3, to obtain 2.83 g (yield 82%) of 4-(2-naphthyl)-1-(2-benzyloxyphenyl)-1-butene as a colourless oil. 

The whole of this 4~(2-naphthyl)-1-{2-benzyloxyphenyl)-1-butene was catalytically reduced in a similar 
manner to that described above in the second part of this Preparation, to give 2.60 g of 4-(2-naphthyl)-1-(2- 
benzyloxyphenyl)butane as an oil. 

The whole of this 4-(2-naphthyl)-1-(2-benzyloxyphenyl)butane was dissolved in 20 ml of methylene chlor- 

10 ide, and 9.5 ml of a 1 M solution of boron tribromide in methylene chloride were added, whilst ice-cooling and 
stirring, to the solution. The resulting mixture was then stirred at the same temperature for 1 hour. At the end 
of this time, the reaction mixture was diluted with methylene chloride, washed with water, dried over anhydrous 
sodium sulphate, and concentrated by evaporation under reduced pressure. The resulting residue was purified 
by column chromatography through silica gel, using a 4 : 1 by volume mixture fo hexane and ethyl acetate as 

15 the eiuent, to give 1.56 g (yield 78%) of the title compound as colourless solid. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

1.6- 1.9 (4H, multiset); 
2.65 (2H, triplet, J = 7.6 Hz); 
2.81 (2H, triplet, J = 6.9 Hz); 

20 4.64 (1H, singlet); 

6.73 (1H, doublet, J = 7.9 Hz); 
6.85 (1H, triplet, J = 7.9 Hz); 
7.0 - 7.9 (9H, multiplet). 

25 PREPARATION 16 

2-[4~(1-Naphthyl)butyl]phenol 

Following a procedure similar to that described in Preparation 15, but using 3.0 g of 1-naphthaldehyde 
and 6.69 g of carboethoxymethylenetriphenylphosphorane, 0.88 g of the title compound was obtained as a 
30 colourless solid. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 

1.7- 1.9 (4H, multiplet); 
2.68 (2H, triplet, J = 7.3 Hz); 
3.12 (2H, triplet, J = 7.3 Hz); 

35 4.73 (1H, singlet); 

6.76 (1H, doublet, J = 6.6 Hz); 

6.87 (1H, triplet, J - 7.3 Hz); 

7.0-7.6 (6H, multiplet); 

7.71 (1H, doublet, J = 7.9 Hz); 
40 7.8- 7.95 (1H, multiplet); 

8.0-8.1 (1H, multiplet). 

PREPARATION 17 

45 2-[4-(3-Chk>rophenyl)butyl]phenol 

A solution of 3.00 g of 3-chlorobenzaldehyde and 6.49 g of (triphenylphosphoranylidene)acetaldehyde in 
100 ml of acetonitrile was heated under reflux for 5 hours. At the end of this time, the reaction mixture was 
concentrated by evaporation under reduced pressure, and the resulting residue was purified by column chro- 
matography through silica gel, using a 4 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to 

so give 2.11 g (yield 59%) of 3-(3-chlorophenyl)-2-propenal as a solid. 

Following a procedure similar to that described in the first part of Preparation 3, the whole of this 3-(3- 
chlorophenyl)-2-propenal was reacted with 6.9 g of 2-benzyloxybenzyltriphenylphosphonium chloride (pre- 
pared as described in Preparation 1 ) and 2.89 g of 1 ,8-diazabicyclo[5,4,0]undec-7-ene in 100 ml of acetonitrile. 
The crude product, extracted as described in the first part of Preparation 3, was purified as described in the 

55 first part of Preparation 3, to give 4.13 g (yield 94%) of 1-(2-benzyloxyphenyl)-4-(3-chlorophenyl)butadiene 
as an oil. 

3.50 g of this 1-(2-benzyloxyphenyl)-4-(3-chlorophenyl)butadiene were dissolved in 125 ml of a 4 : 1 by 
volume mixture of tetrahydrof uran and ethanol. The resulting solution was stirred for4 hours in an atmosphere 
of hydrogen at atmospheric pressure and in the presence of 100 mg of 5% w/w palladium-on-charcoal, whilst 
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ice-cooling. At the end of this time, the catalyst was removed by filtration, and the filtrate was concentrated 
by evaporation under reduced pressure. The resulting residue was then purified by column chromatography 
through silica gel, using a 4 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 3.06 g 
(yield 86%) of 1-(2-benzyloxyphenyl)-4-(3-chlorophenyl)butane as a colourless oil. 

Following a procedure similar to that described in the final part of Preparation 15, a solution of 3.04 g of 
this 1-(2-benzyloxyphenyl)-4-(3-chlorophenyl)butane in 18 ml of methylene chloride was treated with 8.67 ml 
of a 1 M solution of boron tribromide in methylene chloride to eliminate the benzyl group. The resulting crude 
product was purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane 
and ethyl acetate as the eluent, to give 1.82 g (yield 80%) of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.55- 1.8 (4H t multiplet); 

2.55 - 2.75 (4H, multiplet); 

4.64 (1H, singlet); 

6.74 (1H, doublet, J = 7.9 Hz); 
6.86 (1H, triplet, J = 7.6 Hz); 
7.0-7.3 (6H, multiplet). 

PREPARATION 18 

2- [4-(2-Chtorophenyl)butyl]phenol 

Following a procedure similar to that described in the first part of Preparation 17, 3.00 g of 2-chloroben- 
zaldehyde and 7.5 g of (triphenyiphosphoranylidene)acetaldehyde were reacted in 100 ml of acetonitrile. The 
crude product thus obtained was purified by column chromatography through silica gel, using a 4 : 1 by volume 
mixture of hexane and ethyl acetate as the eluent, to give 2.44 g (yield 68%) of 3-(2-chlorophenyl)-2-propenal 
as a solid. 

Then, following a procedure similar to that described in the first part of Preparation 3, the whole of this 

3- (2-chlorophenyi)-2-propenal was reacted with 7.97 g of 2-benzyloxybenzyltriphenylphosphonium chloride 
(prepared as described in Preparation 1) and 3.35 g of 1 ,8-diazabicyclo[5,4,0]undec-7-ene. The resulting crude 
product was purified as described in the first part of Preparation 3, to give 4.57 g (yield 90%) of 1-(2-benzy- 
loxyphenyl)-4-(2-chlorophenyi)butadiene as an oil. 

Following a procedure similar to that described in the latter part of Preparation 3, 4.53 g of this 1-(2-ben- 
zyloxyphenyl)-4-{2-chlorophenyl)butadiene were dissolved in a 4 : 1 by volume mixture of tetrahydrof uran and 
ethanol and were hydrogenated, whilst ice-cooling. The reaction mixture was then worked up as described in 
the latter part of Preparation 3, to give 2.86 g (yield 62%) of 1-(2-benzyloxyphenyl)-4-(2-chlorophenyl)butane. 

Finally, following a procedure similar to that described in the final part of Preparation 1 5, the whole of this 

1- (2-benzyloxyphenyl)-4-(2-chlorophenyi)butane was dissolved in 18 ml of methylene chloride and debenzy- 
lated by means of 8.15 ml of a 1 M solution of boron tribromide in methylene chloride. The crude product thus 
obtained was purified by column chromatography through silica gel, using a 4 : 1 by volume mixture of hexane 
and ethyl acetate as the eluent, to give 2.0 g (yield 94%) of the title compound as a colourless solid. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

1.55- 1.8 (4H, multiplet); 
2.5- 2.9 (4H, multiplet); 
4.66 (1H, singlet); 

6.75 (1H, doublet, J = 8.6 Hz); 
6.86 (1H, triplet, J = 7.3 Hz); 
7.0 - 7.4 (6H, multiplet). 

PREPARATION 19 

2- (2-Phenylethyl)phenol 

5.09 g of benzaldehyde and 26.1 g of 2-benzyloxybenzyltriphenylphosphonium chloride (prepared as de- 
scribed in Preparation 1) were dissolved in 100 ml of acetonitrile, with heating. 8.04 g of 1,8-diazabicy- 
clo[5.4.0]undec-7-ene were then added dropwise to the solution at 80°C, whilst stirring, and the resulting mix- 
ture was stirred at the same temperature for 40 minutes. At the end of this time, the solvent was removed by 
distillation under reduced pressure, and the resulting residue was partitioned between ethyl acetate and water. 
The organic layer was concentrated by distillation under reduced pressure, and 100 ml of a 2 : 1 by volume 
mixture of hexane and ethyl acetate were added to the resulting residue, and the mixture was agitated. In- 
soluble materials were filtered off, and the filtrate was concentrated by distillation under reduced pressure. 
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The resulting residue was purified by column chromatography through silica gel, using a 30 : 1 by volume mix- 
ture of hexane and ethyl acetate as the eluent, to give 10.4 g (yield 76%) of 2-benzyloxystilbene. 

The whole of this 2-benzyloxystilbene was dissolved in 300 ml of ethanol, and the resulting solution was 
stirred at 60°C for 3.5 hours in an atmosphere of hydrogen at atmospheric pressure and in the presence of 
1 .00 g of 5% w/w palladium-on-charcoal. The catalyst was removed by filtration, and the filtrate was concen- 
trated by distillation under reduced pressure. The resulting residue was then purified by column chromatog- 
raphy through silica gel, using a 4 : 1 by volume mixture of hexane and ethyl acetate as the eluent to give 
6.41 g (yield 89%) of the title compound as a colourless solid. 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 

2.92 (4H, singlet); 

4.64 (1H, singlet); 

6.74 (1H, doublet, J = 7.9 Hz); 

6.86 (1H, triplet, J = 7.3 Hz); 

7.0 - 7.4 (7H, multiplet). 

PREPARATIONS 20 TO 28 

Following a procedure similar to that described in Preparation 19, the following phenol derivatives were 
synthesised using the corresponding aldehyde and 2-benzyloxybenzyltriphenylphosphonium chloride (pre- 
pared as described in Preparation 1). 

PREPARATION 20 



2-[2-(3-Methoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
2.91 (4H, singlet); 
3.79 (3H, singlet); 
4.65 (1H, singlet); 

6.7 - 6.95 (5H, multiplet); 

7.05- 7.3 (3H, multiplet). 

PREPARATION 21 

2-[2-(3-Methoxymethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3i 270 MHz), 8 ppm: 

2.90 (4H, singlet); 

3.47 (3H, singlet); 

4.78 (1H, singlet); 

5.15 (2H, singlet); 

6.73 (1H, doublet, J = 7.9 Hz); 

6.8 - 6.95 (4H, multiplet); 
7.0- 7.3 (3H, multiplet). 

PREPARATION 22 

2-[2-(3,4-Dimethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 8 ppm: 
2.8 - 3.0 (4H, multiplet); 
3.81 (3H, singlet); 
3.86 (3H, singlet); 
4.71 (1H, singlet); 

6.6- 6.9 (5H, multiplet); 
7.05- 7.15 (2H, multiplet). 

PREPARATION 23 

2-[2-(2-Methoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
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2.7 - 2.9 (4H, multiplet); 
3.94 (3H, singlet); 
6.25 (1H, singlet); 
6.7 - 7.0 (4H, multiplet); 
7.05 - 7.3 (4H, multiplet). 

PREPARATION 24 

2-[2-(2-Methylphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
2.31 (3H, singlet); 
2.8- 3.0 (4H, multiplet); 
4.70 (1H, singlet); 

6.74 (1H, doublet, J = 7.9 Hz); 
6.87 (1H, triplet, J = 7.6 Hz); 
7.0-7.2 (6H, multiplet). 

PREPARATION 25 

2-[2-(3-Methylphenyl)ethyt]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
2.33 (3H, singlet); 
2.89 (4H, singlet); 
4.63 (1H, singtet); 

6.75 (1H, doublet, J = 7.9 Hz); 
6.87 <1H, triplet, J = 7.9 Hz); 
7.0- 7.25 (6H ( multiplet). 

PREPARATION 26 

2-[2-(4-Ethylphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 
1.23 (3H, triplet, J = 7.6 Hz); 

2.63 (2H, quartet, J = 7.6 Hz); 
2.89 (4H, singlet); 

4.64 (1H, singlet); 

6.75 (1H, doublet, J = 7.9 Hz); 
6.87 (1H, triplet, J = 7.6 Hz); 
7.05-7.2 (6H, multiplet). 

PREPARATION 27 

2-[2-(3,5-Dimethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDC£ 3 , 270 MHz), 5 ppm: 
2.8- 3.0 (4H, multiplet); 
3.75 (6H, singlet); 
4.78 (1H, singlet); 
6.3 - 6.4 (3H, multiplet); 
6.74 (1H, doublet, J = 8.6 Hz); 
6.86 (1H, triplet, J = 8.6 Hz); 
7.05 - 7.2 (2H, multiplet). 

PREPARATION 28 

2-[2-(3,4,5-Trimethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

2.8 - 3.0 (4H, multiplet); 

3.81 {6H, singlet); 
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3.83 (3H, singlet); 
4.76 (1H, singlet); 
6.38 (2H, singlet); 
5 6.75 (1 H, doublet, J = 9.9 Hz); 

6.86 (1H, triplet, J = 6.9 Hz); 

7.05- 7.15 (2H, multiplet). 

PREPARATION 29 

10 

2-(3-Phenylpropyl)phenol 

Following a procedure similar to that described in the first part of Preparation 3, except that a 8 : 1 by 
volume mixture of hexane and ethyl acetate was used as the eluent, 0.390 g of benzyl 2-(3~phenyl-1-prope- 
nyl)phenyl ether was obtained by using 0.480 g of phenylacetaldehyde, 1.98 g of 2-benzyloxybenzyl triphe- 
15 nytphosphonrum chloride, 20 ml of acetonitrile and 0.609 g of 1,8-diazabicyclo[5.4.0]undec-7-ene. 

The whole of this benzyl 2-(3-phenyl-1-propenyl)phenyl ether was treated with hydrogen in the presence 
of 100 mg of 5% wAw palladium-on-carbon in 40 ml of ethanol at room temperature for 3 hours. At the end of 
this time, insoluble materials were removed by filtration, and the filtrate was concentrated by distillation under 
reduced pressure, to give 0.230 g (yield 83%) of the title compound as a colourless oil. 
20 Nuclear Magnetic Resonance Spectrum (CDCf 3 , 60 MHz), 5 ppm: 

1.6- 2.2 (2H, multiplet); 

2.4 - 3.0 (4H, multiplet); 
4.3-5.2 (1H, broad); 
6.6 - 7.4 (9H, multiplet). 

25 

PREPARATION 30 
2-(7-Phenylheptyl)phenol 

Following a procedure similar to that described in the first part of Preparation 3, 1.92 g of 1-benzyloxy- 
30 6-phenyl-3,5-hexadiene were obtained as a colourless oil by using 1 .32 g of cinnamaldehyde, 4.91 g of 3-ben- 
zyloxypropyl triphenylphosphonium bromide, 25 ml of acetonitrile and 1.6 g of 1,8-diazabicyclo[5.4.0]undec- 
7-ene. 

The whole of this 1-benzyloxy-6-phenyi-3,5-hexadiene was then treated with hydrogen in the presence 
of 250 mg of 5% w/w palladium-on-carbon in 40 ml ethanol at room temperature for 15 hours, the catalyst was 
35 removed by filtration and the filtrate was concentrated by distillation under reduced pressure. The resulting 
residue was purified by column chromatography through silica gel, using a 2 : 1 by volume mixture of hexane 
and ethyl acetate as the eluent, to give 1.14 g (yield 88%) of S- phenyl hexanol as an oil. 

A procedure similar to that described in the second step of Preparation 4 was then repeated, except that 
a 5 : 1 by volume mixture of hexane and ethyl acetate was used as the eluent, to give 1 .08 g of 6-phenylhexanal 
40 as an oil from 1.14 g of the 6- phenyl hexanol (prepared as described above), 0.893 g of oxalyl chloride, 1.10 
g of dimethyl sulphoxide, 3.24 g of t net hyl amine and 18 ml of methylene chloride. 

Following a procedure similar to that described in the first step of Preparation 3, 2.00 g of benzyl 2-(7- 
phenyM-heptenyl)phenyl ether were obtained by using 1.08 g of the 6-phenylhexanal (prepared as described 
above), 3.34 g of 2-benzyloxybenzyltriphenylphosphonium chloride (prepared as described in Preparation 1), 
45 30 ml of acetonitrile and 1.03 g of 1,8-diazabicyclo[5.4.0]undec-7-ene. 

The whole of this benzyl 2-(7-phenyl-1-heptenyl)phenyl ether was then treated with hydrogen in the pres- 
ence of 200 mg of 5% w/w palladium-on-carbon in 250 ml of ethanol at 50°C for 5 hours at atmospheric pres- 
sure. At the end of this time, insoluble materials were removed by filtration, and the filtrate was concentrated 
by distillation under reduced pressure. The resulting residue was purified by column chromatography through 
so silica gel, using a 5 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to give 1.03 g (yield 69%) 
of the title compound as a colourless oil. 
Nuclear Magnetic Resonance Spectrum (CDCl 3l 60 MHz), § ppm: 
1.2-2.0 (10H, multiplet); 
2.3 - 2.9 (4H, multiplet); 
55 4.56 (1H, singlet); 

6.5 - 7.4 (9H, multiplet). 
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PREPARATION 31 
2-{5-Phenylpentyj)phenol 

Following a procedure similar to that described in the second step of Preparation 4, 4- phenyl butanal was 
prepared in a 62% yield from 4-phenylbutanol. 

A procedure similar to that described in the first step of Preparation 3 was then repeated, except that the 
whole of this 4-phenylbutanal was treated to give benzyl 2-(S-phenyl-1-pentenyl)phenyt ether in a 67% yield, 
and this was hydrogenated, as described in the last step of Preparation 31, to give the title compound in a 
70% yield. 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
1.35-1.5 (2H, multiplet); 
1.5- 1.75 (4H, multiplet); 
2.55- 2.7 (4H, multiplet); 

4.73 (1H, singlet); 

6.75 (1H, doublet, J = 7.9 Hz); 
6.86 (1H, triplet, J = 6.9 Hz); 
7.05-7.35 (7H, multiplet). 

PREPARATION 32 

2-(6-Phenylhexy1)phenol 

Following a procedure similar to that described in the second step of Preparation 4, 5-phenylpentanal was 
prepared in a 77% yield from 5-phenylpentanol. 

A procedure similar to that described in the first step of Preparation 3 was repeated, except that 5-phe- 
nylpentanal was treated to give benzyl 2-(6-phenyl-1-hexenyl)phenyl ether in a 67% yield, and this was then 
hydrogenated, as described in the last step of Preparation 31, to give the title compound in a 80% yield. 
Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 5 ppm: 

1.3- 1.5 (4H, multiplet); 

1.5- 1.7 (4H, multiplet); 

2.5 - 2.7 (4H, multiplet); 

4.66 (1H, singlet); 

6.74 (1H, doublet, J = 7.9 Hz); 
6.86 (1H, triplet, J = 6.9 Hz); 
7.05 - 7.4 (7H, multiplet). 

PREPARATIONS 33 TO 43 

Following a procedure similar to that described in Preparation 19, the following phenols were prepared 
from the corresponding aldehyde and 2-benzyloxybenzyl triphenylphosphonium chloride. 

PREPARATION 33 

2-[2-(3-Ethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
1.39 (3H, triplet, J = 7.3 Hz); 
2.89 (4H, singlet); 
4.00 (2H, quartet, J = 7.3 Hz); 
4.65 (1H, singlet); 
6.7-6.9 (5H, multiplet); 
7.05-7.25 (3H, multiplet). 

PREPARATION 34 

2-[2-(2-Ethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 
1.52 (3H, triplet, J = 6.9 Hz); 
2.82 (4H, singlet); 
4.18 (2H, quartet, J = 6.9 Hz); 
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5.90 (1H, singlet); 
6.8- 7.0 (4H, multiplet); 
7.1 - 7.3 (4H, multiplet). 

PREPARATION 35 

2-[2-(4-Ethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 8 ppm: 
1.40 (3H, triplet, J = 7.2 Hz); 
2.87 (4H, singlet); 
4.01 (2H, quartet, J = 7.2 Hz); 

4.57 (1H, singlet); 

6.7- 6.9 (4H, multiplet); 
7.05- 7.15 (4H, multiplet). 

PREPARATION 36 

2-[2-(4-Methoxyphenyi)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

2.87 (4H, singlet); 
3.79 (3H, singlet); 

4.58 (1H, singlet); 

6.75 (1H, doublet, J = 7.9 Hz); 

6.8- 6.9 (3H, multiplet); 
7.05- 7.15 (4H, multiplet). 

PREPARATION 37 

2-[2-(4-Methylphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCl 3 , 270 MHz), 5 ppm: 
2.32 (3H, singlet); 

2.88 (4H, singlet); 
4.57 (1H, singlet); 

6.75 (1H, doublet, J = 7.9 Hz); 

6.86 (1H, triplet, J = 6.9 Hz); 
7.0-7.2 (6H, multiplet). 

PREPARATION 38 

2-[2-(2-Methoxymethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCi 3 , 270 MHz), 8 ppm: 

2.75- 2.95 (4H, multiplet); 

3.53 (3H, singlet); 

5.30 (2H, singlet); 

5.95 (1H, singlet); 

6.8- 7.05 (3H, multiplet); 

7.1 - 7.3 (4H, multiplet). 

PREPARATION 39 

2-[2-(4-Methoxymethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 8 ppm: 

2.87 (4H, singlet); 
3.48 (3H, multiplet); 
4.68 (1H, singlet); 
5.15 (2H, singlet); 

6.74 (1H, doublet, J = 7.9 Hz); 
6.85 (1H, triplet, J = 6.9 Hz); 
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6.9- 7.0 (2H, multiplet); 
7.05- 7.15 (4H, multiplet). 

PREPARATION 40 

2-[2-(2-Cyanophenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 

2.9 - 3.2 (4H, multiplet); 
4.99 (1H, singlet); 

6.76 (1H, doublet, J = 7.9 Hz); 

6.83 (1H, triplet, J = 7.3 Hz); 
7.04 (1H, doublet, J = 7.3 Hz); 

7.10 (1H, triplet, J = 7.9 Hz); 
7.2- 7.35 (2H, multiplet); 
7.49 (1H, triplet, J = 7.3 Hz); 
7.61 (1H, doublet, J = 7.9 Hz). 

PREPARATION 41 

2-[2-(3-Cyanophenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 
2.75 - 3.1 (4H, multiplet); 
4.87 (1H, singlet); 
6.74 (1H, doublet, J = 7.9 Hz); 

6.84 (1H, triplet, J = 7.3 Hz); 
7.01 (1H, doublet, J = 7.3 Hz); 
7.09 (1H, triplet, J = 7.9 Hz); 
7.3 - 7.55 (4H, multiplet). 

PREPARATION 42 

2-[2-(4-Cyanophenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDC? 3 , 270 MHz), 5 ppm: 

2.85 - 3.1 (4H, multiplet); 
4.81 (1H, singlet); 

6.74 (1H, doublet, J = 7.9 Hz); 
6.84 (1H, triplet, J =7.3 Hz); 
7.01 (1H, doublet, J = 7.3 Hz); 
7.09 (1H, triplet, J = 7.9 Hz); 
7.27 (2H, doublet, J = 8.6 Hz); 
7.55 (2H, doublet, J = 8.6 Hz). 

PREPARATION 43 

2-[2-(3-Difluoromethoxyphenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 

2.91 (4H, singlet); 

4.90 (1H, singlet); 

6.44 (1H, triplet, J = 74.6 Hz); 

6.7 - 7.2 (6H, multiplet); 

7.25 (1H, triplet, J = 7.6 Hz). 

PREPARATION 44 

2-[2-(3-Chlorophenyl)ethyl]phenol 

Following a procedure similar to that described in Preparation 19, except that a 9 : 1 by volume mixture 
of hexane and ethyl acetate was used as the eluent, 28.8 g (yield 90%) of 2-benzyloxy-3 -chlorostilbene were 
obtained by using 1 4.0 g of 3-chlorobenzaldehyde, 59.4 g of 2-benzyloxybenzyltriphenylphosphonium chloride, 
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300 ml of acetonitrile and 18.0 g of 1 ,8-diazabicyclo[5.4.0]undec-7-ene. 

5.4 g of this 2-benzyloxy-3 , -chlorostilbene were treated with hydrogen in the presence of 300 mg of 
tris(triphenylphosphine)rhodium (I) chloride in a mixture of 60 ml of benzene and 40 ml ethanol at room tem- 
perature for one day. At the end of this time, aqueous sodium hydrogensulphite containing a small amount of 
sodium metabisulphite was added to the reaction mixture and allowed to react Insoluble materials were re- 
moved by filtration. Ethyl acetate was added to the filtrate, and the mixture was washed once with water and 
twice with a saturated aqueous solution of sodium chloride. It was then dried over anhydrous sodium sulphate 
and concentrated by evaporation under reduced pressure. The resulting residue was purified by column chro- 
matography through silica gel, using a 20 : 1 by volume mixture of hexane and ethyl acetate as the eluent, to 
give 5.35 g (yield 98%) of benzyl 2-[2-(3-chlorophenyl)ethyl]phenyl ether. 

The whole of this benzyl 2-[2-(3-chlorophenyi)ethyl]phenyl ether was dissolved in 50 ml of methylene chlor- 
ide, and 17 ml of a 1 M solution of boron tribromide in methylene chloride were added to the solution, whilst 
ice-cooling. The mixture was then allowed to stand at room temperature for 2 hours. At the end of this time, 
the solvent was removed by distillation under reduced pressure, and the resulting residue was purified by col- 
umn chromatography through silica gel, using a 10 : 1 by volume mixture of hexane and ethyl acetate as the 
eluent, to give 3.80 g (yield 99%) of the title compound as a solid. 
Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), S ppm: 

2.89 (4H, singlet); 

4.5- 4.9 (1H, broad); 

6.74 (1H, doublet, J = 7.9 Hz); 

6.86 (1H, triplet, J = 7.9 Hz); 
7.0-7.3(6H,multiplet). 

PREPARATIONS 45 TO 50 

Following a procedure similar to that described in Preparation 44, the following phenols were prepared 
from the corresponding aldehyde and 2-benzyloxybenzyitriphenylphosphonium chloride. 

PREPARATION 45 
2-[2-(2-Chlorophenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3l 270 MHz), 8 ppm: 
2.85-3.1 (4H, multiplet); 

4.77 (1H, singlet); 

6.78 (1 H, doublet J = 7.9 Hz); 

6.87 (1H, triplet, J = 7.6 Hz); 
7.1 - 7.3 (5H, multiplet); 
7.3- 7.4 (1H, multiplet). 

PREPARATION 46 

2-[2-(4-Chlorophenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
2.89 (4H, singlet); 
4.61 (1H, singlet); 
6.74 (1 H, doublet, J = 7.9 Hz); 

6.85 (1H, triplet, J = 7.3 Hz); 
7.0- 7.15 (4H, multiplet); 
7.2-7.3 (2H, multiplet). 

PREPARATION 47 

2-[2-(2-Fluorophenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 6 ppm: 
2.85- 3.05 (4H, multiplet); 
4.72 (1H, singlet); 
6.77 (1H, doublet, J = 7.9 Hz); 

6.86 (1H, triplet, J = 7.3 Hz); 
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7.0-7.25 (6H f multiplet). 
PREPARATION 48 
2-[2-(3-Fluorophenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
2.91 (4H, singlet); 
4.65 (1H, singlet); 

6.7 - 7.3 (8H, multiplet). 

PREPARATION 49 
2-[2-(4-Fluorophenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3 , 270 MHz), 5 ppm: 
2.89 (4H, singlet); 
4.61 (1H, singlet); 
6.74 (1H, doublet, J = 8.6 Hz); 

6.8 - 7.3 (7H, multiplet). 

PREPARATION 50 
2-[2-(3-Bromophenyl)ethyl]phenol 

Nuclear Magnetic Resonance Spectrum (CDCf 3t 270 MHz), 5 ppm: 
2.89 (4H, singlet); 
4.67 (1H, singlet); 
6.74 (1H, doublet, J = 7.9 Hz); 
6.86 (1H, triplet, J = 7.3 Hz); 
7.0- 7.2 (4H, multiplet); 
7.3- 7.4 (2H, multiplet). 



Claims 

1 . A compound of formula (I): 



wherein: 

R 1 represents an aryl group; 

R 2 represents a hydrogen atom, an alkyt group, an alkoxy group, a halogen atom or a cyano group; 

R 3 represents 

a group of formula -B-NR 4 R 5 , 

where R 4 and R 5 are independently selected from hydrogen atoms, alkyl groups and sub- 
stituted alkyl groups or R 4 and R 5 , together with the nitrogen atom to which they are attached, 
represent a heterocyclic group having from 3 to 6 ring atoms, and 
B represents an alkylene group having from 2 to 6 carbon atoms or a group of formula 

-CH 2 CH(OR 6 )CH 2 -, where R 6 represents a hydrogen atom, an alkanoyl group, a substituted alkanoyl 

group or an arylcarbonyl group, 

or a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene group 

having from 1 to 4 carbon atoms and R 7 represents a heterocyclic group having 5 or 6 ring atoms bonded 

to D via a carbon atom in the heterocyclic group ; 

A represents an alkylene group having from 2 to 8 carbon atoms; 
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and pharmaceutical^ acceptable saJts and esters thereof; 

PROVIDED THAT, where A represents an ethylene group, R 3 represents a group of formula -D-R 7 ; 

said alkyt, substituted alkyl and alkoxy groups have from 1 to 6 carbon atoms; 

said substituted alkyl groups are substituted by at least one of substituents £, defined below; 

said substituents £ are selected from hydroxy groups, dialkylamino groups in which the or each alkyl part 

has from 1 to 6 carbon atoms and aryl groups which have from 6 to 10 ring carbon atoms and which are 

unsubstituted or are substituted by at least one substituent selected from substituents p, defined below; 

said alkanoyl and substituted alkanoyl groups have no more than 6 carbon atoms, and, in the case of the 

substituted groups are substituted by at least one carboxy group; 

aryl groups have from 6 to 10 ring carbon atoms and are unsubstituted or are substituted by at least one 
substituent selected from substituents a, defined below; 

the aryl parts of said arylcarbonyl groups have from 6 to 10 ring carbon atoms and are unsubstituted or 
are substituted by at least one substituent selected from substituents p, defined below; 
said substituents a are selected from 

alkyl groups having from 1 to 6 carbon atoms, 

alkenyl groups having from 2 to 6 carbon atoms, 

alkynyl groups having from 2 to 6 carbon atoms, 

hydroxy groups, 

alkoxy groups having from 1 to 6 carbon atoms, 
haloalkoxy groups having from 1 to 6 carbon atoms, 
halogen atoms, 
cyano groups, 
carbamoyl groups, 

mono- and dh alkylcarbamoyt groups in which the or each alkyl part has from 1 to 6 carbon atoms, 

and 

aryl groups which have from 6 to 1 0 ring carbon atoms and which are unsubstituted or are substi- 
tuted by at least one substituent selected from substituents p; 
said substituents p are selected from 

alkyl groups having from 1 to 6 carbon atoms, 

alkoxy groups having from 1 to 6 carbon atoms, and 

halogen atoms, 

said heterocyclic groups have at least one carbon atom and at least one hetero-atom selected from ni- 
trogen, oxygen and sulphur hetero-atoms and are unsubstituted or substituted; in the case of substituents 
on a nitrogen atom, said substituents are selected from substituents y, in the case of substituents on a 
carbon atom of the heterocyclic group represented by R 4 and R 5 together, said substituents are selected 
from substituents S; in the case of substituents on a carbon atom of the heterocyclic group represented 
by R 7 , said substituents are selected from substituents e; 

said substituents y are selected from alkyt groups having from 1 to 6 carbon atoms and aryl groups which 
have from 6 to 10 ring carbon atoms and which are unsubstituted or are substituted by at least one sub- 
stituent selected from substituents p, 
said substituents S are selected from: 

alkyl groups having from 1 to 6 carbon atoms; 

hydroxy groups; and 

aryl groups which have from 6 to 10 ring carbon atoms and which are unsubstituted or are substi- 
tuted by at least one substituent selected from substituents 0; 
said substituents & are selected from: 

alkyl groups having from 1 to 6 carbon atoms; 

alkenyl groups having from 2 to 6 carbon atoms; 

alkynyl groups having from 2 to 6 carbon atoms; 

hydroxy groups; 

alkoxy groups having from 1 to 6 carbon atoms; 
alkoxycarbonyloxy groups having from 2 to 7 carbon atoms; 
alkanoyloxy groups which have from 1 to 20 carbon atoms; 

substituted alkanoyloxy groups which have from 2 to 5 carbon atoms and which are substituted 
by at least one carboxy group; 
carbamoyloxy groups; 

mono- and di- alkylcarbamoyloxy groups in which the or each alkyl part has from 1 to 6 carbon 

atoms; 
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halogen atoms; 
cyano groups; and 

aryl groups which have from 6 to 10 ring carbon atoms and which are unsubstituted or are substi- 
tuted by at least one substituent selected from substituents 0. 

A compound according to Claim 1, wherein: R 1 represents a phenyl or naphthyl group which is unsubsti- 
tuted or is substituted by at least one substituent selected from 

alkyi groups having from 1 to 4 carbon atoms, 

hydroxy groups, 

alkoxy groups having from 1 to 4 carbon atoms, 
haloalkoxy groups having from 1 to 4 carbon atoms, 
halogen atoms, 
cyano groups, and 
carbamoyl groups. 

A compound according to Claim 1 or 2, wherein R 2 represents a hydrogen atom, a methyl group, an ethyl 
group, a methoxy group, an ethoxy group, a fluorine atom or a chlorine atom. 

A compound according to any preceding Claim, wherein the group represented by -OR 3 is present at the 
2-position of the benzene ring (relative to the position of attachment of the group represented by A taken 
to be the 1-position). 

A compound according to any preceding Claim, wherein R 3 represents 
a group of formula -B-NR 4 R 5 , 

where R 4 and R 5 are independently selected from hydrogen atoms, alkyi groups having from 

1 to 4 carbon atoms, substituted alkyi groups having from 1 to 4 carbon atoms and substituted by at least 
one phenyl group, and substituted alkyi groups having from 2 to 4 carbon atoms and substituted by at 
least one substituent selected from hydroxy groups and dialkylamino groups in which each alkyi part is 
a methyl or ethyl group, or 

R 4 and R 5 , together with the nitrogen atom to which they are attached, represent a hetero- 
cyclic group selected from the 1-pyrrolidinyl, 1-piperidyl, 4-morpholinyl, 4-thiomorpholinyl, 1-piperazinyl, 
1-imidazolyI, 1-pyrazolyl and 1-triazolyl groups, any of which is substituted or unsubstituted, said substi- 
tuted heterocyclic groups being substituted on at least one of a carbon atom and a nitrogen atom, the 
substituents being, in the case of substituents on a carbon atom, selected from 

alkyi groups having from 1 to 4 carbon atoms, hydroxy groups and phenyl groups 
which are unsubstituted or which have at least one substituent selected from methyl groups, methoxy 
groups, fluorine atoms and chlorine atoms, and 

B represents an alkyi ene group having from 2 to 4 carbon atoms or a group of formula 
-CH 2 CH(OR 6 )CH2- f where R 6 represents a hydrogen atom, an alkanoyl group having from 2 to 4 carbon 
atoms, a substituted alkanoyl group having 2 or 3 carbon atoms and substituted by a carboxy group, or 
a benzoyl group which is unsubstituted or is substituted by at least one substituent selected from methyl 
groups, methoxy groups, fluorine atoms and chlorine atoms. 

A compound according to any of Claims 1 to 4, wherein R 3 represents 

a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene group 
having from 1 to 3 carbon atoms and R 7 represents a heterocyclic group having 5 or 6 ring atoms bonded 
to D via a carbon atom in the heterocyclic group, said heterocyclic group being selected from pyrrolidinyl 
groups, piperidyl groups, morpholinyl groups, thiomorpholinyl groups and piperazinyl groups which are 
unsubstituted or are substituted on at least one of a carbon atom and a nitrogen atom by at least one 
substituent selected from 

in the case of substituents on a carbon atom, alkyi groups having from 1 to 4 carbon atoms, 
hydroxy groups, alkoxy groups having from 1 to 4 carbon atoms, alkoxycarbonyloxy groups having from 

2 to 5 carbon atoms, alkanoyloxy groups having from 2 to 20 carbon atoms, carboxy-substituted alkanoy- 
loxy groups having 3 or 4 carbon atoms in the alkanoyl part, carbamoyloxy groups, mono- and di- alkyl- 
carbamoyloxy groups in which the or each alkyi part is a methyl or ethyl group, fluorine atoms and chlorine 
atoms, 

in the case of substituents on a nitrogen atom, alkyi groups having from 1 to 4 carbon atoms, 
and phenyl groups which are unsubstituted or which have at least one substituent selected from methyl 



207 



EP0 600 717 A1 



groups, methoxy groups, fluorine atoms and chlorine atoms. 

A compound according to any preceding Claim, wherein A represents an alkylene group having from 2 to 
7 carbon atoms. 

A compound according to Claim 1, wherein: 

R 1 represents a phenyl or naphthyl group which is unsubstituted or is substituted by at least one sub- 
stituent selected from 

alkyt groups having from 1 to 4 carbon atoms, 

hydroxy groups, 

alkoxy groups having from 1 to 4 carbon atoms, 
haloalkoxy groups having from 1 to 4 carbon atoms, 
halogen atoms, 
cyano groups, and 
carbamoyl groups; 

R 2 represents a hydrogen atom, a methyl group, an ethyl group, a methoxy group, an ethoxy group, a 
fluorine atom or a chlorine atom; 

the group represented by -OR 3 is present at the 2-positiori of the benzene ring (relative to the position 
of attachment of the group represented by A taken to be the 1 -position); 
R 3 represents 

a group of formula -B-NR 4 R 5 , 

where R 4 and R 5 are independently selected from hydrogen atoms, atkyl groups having from 

1 to 4 carbon atoms, substituted alkyl groups having from 1 to 4 carbon atoms and substituted by at least 
one phenyl group, and substituted alkyl groups having from 2 to 4 carbon atoms and substituted by at 
least one substituent selected from hydroxy groups and dialkylamino groups in which each alkyl part is 
a methyl or ethyl group, or 

R 4 and R 5 , together with the nitrogen atom to which they are attached, represent a hetero- 
cyclic group selected from the 1-pyrrolidinyl, 1-piperidyl, 4-morpholinyl, 4-thiomorpholinyl, 1-piperazinyl, 
1-imidazolyl, 1-pyrazolyl and 1-triazolyl groups, any of which is substituted or unsubstituted, said substi- 
tuted heterocyclic groups being substituted on at least one of a carbon atom and a nitrogen atom, the 
substituents being, in the case of substituents on a carbon atom, selected from 

alkyl groups having from 1 to 4 carbon atoms, hydroxy groups and phenyl groups 
which are unsubstituted or which have at least one substituent selected from methyl groups, methoxy 
groups, fluorine atoms and chlorine atoms, and 

B represents an alkylene group having from 2 to 4 carbon atoms or a group of formula 
-CH 2 CH(OR 6 )CH r , where R 6 represents a hydrogen atom, an alkanoyl group having from 2 to 4 carbon 
atoms, a substituted alkanoyl group having 2 or 3 carbon atoms and substituted by a carboxy group, or 
a benzoyl group which is unsubstituted or is substituted by at least one substituent selected from methyl 
groups, methoxy groups, fluorine atoms and chlorine atoms, 

or a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene gr 
oup having from 1 to 3 carbon atoms and R 7 represents a heterocyclic group having 5 or 6 ring atoms 
bonded to D via a carbon atom in the heterocyclic group, said heterocyclic group being selected from pyr- 
rolidinyl groups, piperidyt groups, morpholinyl groups, thiomorpholinyl groups and piperazinyl groups 
which are unsubstituted or are substituted on at least one of a carbon atom and a nitrogen atom by at 
least one substituent selected from 

in the case of substituents on a carbon atom, alkyl groups having from 1 to 4 carbon atoms, 
hydroxy groups, alkoxy groups having from 1 to 4 carbon atoms, alkoxycarbonyloxy groups having from 

2 to 5 carbon atoms, alkanoyloxy groups having from 2 to 20 carbon atoms, carboxy-substituted alkanoy- 
loxy groups having 3 or 4 carbon atoms in the alkanoyl part, carbamoyloxy groups, mono- and dn alkyl- 
carbamoyloxy groups in which the or each alkyl part is a methyl or ethyl group, fluorine atoms and chlorine 
atoms, 

in the case of substituents on a nitrogen atom, alkyl groups having from 1 to 4 carbon atoms, 
and phenyl groups which are unsubstituted or which have at least one substituent selected from methyl 
groups, methoxy groups, fluorine atoms and chlorine atoms; 
A represents an alkylene group having from 2 to 7 carbon atoms. 

A compound according to Claim 1 or 8, wherein: 

R 1 represents a phenyl group which is unsubstituted or is substituted by at least one substituent selected 
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from methyl groups, ethyl groups, fluoromethoxy groups, difluoromethoxy groups, 2-fluoroethoxy 

groups, hydroxy groups, methoxy groups, ethoxy groups, fluorine atoms, chlorine atoms, bromine atoms 

and cyano groups; 
5 R 2 represents a hydrogen atom; 

the group represented by -OR 3 is present at the 2- posit ion of the benzene ring (relative to the position 

of attachment of the group represented by A taken to be the 1 -position); 

R 3 represents 

a group of formula -B-NR 4 R 5 , 
10 where R 4 and R 5 are independently selected from hydrogen atoms, alkyl groups having from 

1 to 4 carbon atoms, benzyl groups, phenethyl groups, 2-hydroxyethyl groups, 3-hydroxypropyl groups, 
2-(N,N-dimethylamino)ethyl groups and 2-(N,N-dimethylamino)propyl groups, or R 4 and R 5 , together with 
the nitrogen atom to which they are attached, represent a 1-pyrrolidinyl group, a 1-piperidyl group, a 4- 
hydroxy-1-piperidyl group, a 4-morpholinyl group, a 4-methyH-piperazinyl group, a 4-ethyl-1-piperazinyl 

15 group, a 4-phenyl-1-piperazinyi group, a 1-imidazolyl group or a 1-triazolyl group, and 

B represents an alkyl ene group having 2 or 3 carbon atoms or a group of formula -CH 2 
CH(OR 6 )CH2-, where R 6 represents a hydrogen atom, an alkanoyl group having 2 or 3 carbon atoms, or 
a substituted alkanoyl group having 3 or 4 carbon atoms and substituted by a carboxy group, 

or a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene group 

20 having 1 or 2 carbon atoms and R 7 represents a heterocyclic group having 5 or 6 ring atoms bonded to 

D via a carbon atom in the heterocyclic group, said heterocyclic group being selected from pyrrolkJinyl 
groups, piperidyl groups, morpholinyl groups and thiomorpholinyl groups which are unsubstituted or are 
substituted on at least one of a carbon atom and a nitrogen atom by at least one substituent selected 
from 

25 in the case of substrtuents on a carbon atom, alkyl groups having from 1 to 4 carbon atoms, 

hydroxy groups, alkoxy groups having from 1 to 4 carbon atoms, alkoxycarbonyloxy groups having from 

2 to 5 carbon atoms, alkanoyloxy groups having 2 or 3 carbon atoms, alkanoyloxy groups having from 1 
2 to 20 carbon atoms, carboxy-substituted alkanoyloxy groups having 3 or 4 carbon atoms in the alkanoyl 
part, carbamoyloxy groups, and mono- and di- alkyl carbamoyloxy groups in which the or each alkyl part 

30 is a methyl or ethyl group, 

in the case of substrtuents on a nitrogen atom, alkyl groups having from 1 to 4 carbon atoms; 
A represents an alkylene group having from 2 to 5 carbon atoms. 

10. A compound according to any of Claims 1; 8 or 9, wherein: 
35 R 1 represents a phenyl group which is unsubstituted or is substituted by at least one substituent selected 

from methyl groups, ethyl groups, fluoromethoxy groups, difluoromethoxy groups, 2-fluoroethoxy 

groups, hydroxy groups, methoxy groups, ethoxy groups, fluorine atoms, chlorine atoms, bromine atoms 

and cyano groups; 

R 2 represents a hydrogen atom; 
40 the group represented by -OR 3 is present at the 2-position of the benzene ring (relative to the position 

of attachment of the group represented by A taken to be the 1 -position); 

R 3 represents 

a group of formula -B-NR 4 R 5 , 

where R 4 and R 5 are independently selected from hydrogen atoms, methyl groups, ethyl 
45 groups, benzyl groups and 2-hydroxyethyl groups, or R 4 and R 5 , together with the nitrogen atom to which 

they are attached, represent a 1-pyrrolidinyl group, a 1-piperidyl group, a 4-hydroxy-1 -piperidyl group, a 

4-morpholinyl group, a 4-methyl-1-piperazinyl group, a 4-phenyl-1-piperazinyl group or a 1-imidazolyl 

group, and 

B represents an alkylene group having 2 or 3 carbon atoms or a group of formula -CH 2 
so CH(OR 6 )CH 2 -, where R 6 represents a hydrogen atom, an acetyl group, a succinyl group or a glutaryl 

group, 

or a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene group 
having 1 or 2 carbon atoms and R 7 represents a heterocyclic group having 5 or 6 ring atoms bonded to 
D via a carbon atom in the heterocyclic group, said heterocyclic group being selected from pyrrolidinyl 
55 groups, piperidyl groups, morpholinyl groups and thiomorpholinyl groups which are unsubstituted or are 

substituted on at least one of a carbon atom and a nitrogen atom by at least one substituent selected 
from 

in the case of substrtuents on a carbon atom, methyl groups, ethyl groups, hydroxy groups, 
methoxy groups, ethoxy groups, ethoxycarbonyloxy groups, isopropoxycarbonyloxy groups, t-butoxycar- 
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bonytoxy groups, alkanoyloxy groups having 2 or 3 carbon atoms, alkanoyloxy groups having from 14 to 
20 carbon atoms, carboxy-substituted alkanoyloxy groups having 3 or 4 carbon atoms in the aJkanoyl part, 
carbamoyioxy groups, and mono- and di- alkyl- carbamoyloxy groups in which the or each alkyl part is a 
methyl or ethyl group, in the case of substituents on a nitrogen atom, methyl groups and ethyl groups; 
A represents an alkylene group having from 2 to 4 carbon atoms. 

11. A compound according to any of Claims 1, 8, 9 or 10, wherein: 

R 1 represents a phenyl group which is unsubstituted or is substituted by at least one substituent selected 
from methyl groups, hydroxy groups, methoxy groups, ethoxy groups, fluoromethoxy groups, difluoro- 
methoxy groups, fluorine atoms, chlorine atoms, bromine atoms and cyano groups; 
R 2 represents a hydrogen atom; 

the group represented by -OR 3 is present at the 2-positk>n of the benzene ring (relative to the position 
of attachment of the group represented by A taken to be the 1 -position); 
R 3 represents 

a group of formula -B-NR^ 5 , 

where R 4 and R 5 are independently selected from methyl groups, ethyl groups and 2-hy- 
droxyethyl groups, or R 4 and R 5 , together with the nitrogen atom to which they are attached, represent 
a 1-pyr roiidinyi group, a i-piperidyi group, a 4-hydroxy-i -piperidyl group or a 4-morphoiinyi group, and 

B represents an alkylene group having 2 or 3 carbon atoms or a group of formula -CH 2 
CH(OR 6 )CH r , where R 6 represents a hydrogen atom, an acetyl group, a succinyl group or a glutaryl 
group, 

or a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene group 
having 1 or 2 carbon atoms and R 7 represents a heterocyclic group bonded to D via a carbon atom in the 
heterocyclic group, said heterocyclic group being selected from pyrrolidinyl groups, 1-methylpyrrolidinyl 
groups, 4-hydroxy-1-methylpyrrolidinyl groups, 4-ethoxycarbonyloxy-1-methyIpyrroIidinyl groups, 4-iso- 
propoxycarbonyloxy-1-methylpyrrolidinyl groups, 4-t-butoxycarbonyloxy-1-methylpyrrolidinyl groups, 4- 
palmitoyloxy-1-methylpyrrolidinyl groups, 4-stearoyloxy- 1-methylpyrrolidinyl groups, piperidyl groups, 1- 
methylpiperidy! groups, morpholinyl groups and thiomorpholinyl groups; 
A represents an ethylene group or a tetramethylene group. 

12. Acompound according to any of Claims 1, 8, 9, 10 or 11, wherein: 

R 1 represents a phenyl group which is unsubstituted or is substituted by at least one substituent selected 
from methyl groups, hydroxy groups, methoxy groups, ethoxy groups, difluoromethoxy groups, fluorine 
atoms, chlorine atoms, bromine atoms and cyano groups; 
R 2 represents a hydrogen atom; 

the group represented by -OR 3 is present at the 2-position of the benzene ring (relative to the position 
of attachment of the group represented by A taken to be the 1 -position); 

R 3 represents a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene 
group having 1 or 2 carbon atoms and R 7 represents a heterocyclic group bonded to D via a carbon atom 
in the heterocyclic group, said heterocyclic group being selected from pyrrolidinyl groups, 1-methylpyr- 
rolidinyl groups, 4-hydroxy-1-methylpyrrolidinyl groups, piperidyl groups, 1-methylpiperidyl groups, mor- 
pholinyl groups and thiomorpholinyl groups; 
A represents an ethylene group. 

1 3. A compound according to Claim 1 , wherein: 

R 1 represents a phenyl group which is unsubstituted or is substituted by at least one substituent selected 
from methyl groups, ethyl groups, hydroxy groups, methoxy groups, ethoxy groups, fluoromethoxy 
groups, difluoromethoxy groups, 2-fluoroethoxy groups, fluorine atoms, chlorine atoms, bromine atoms 
and cyano groups; 
R 2 represents a hydrogen atom; 

the group represented by -OR 3 is present at the 2-position of the benzene ring (relative to the position 
of attachment of the group represented by A taken to be the 1 -position); 
R 3 represents 

a group of formula -B-NR 4 R 5 , 

where R 4 and R 5 are independently selected from hydrogen atoms, alkyl groups having from 
1 to 4 carbon atoms, benzyl groups, phenethyl groups, 2-hydroxyethyi groups, 3-hydroxypropyl groups, 
2-(N,N-dimethylamino)ethyl groups and 3-(N,N-dimethylamino)propyl groups, or R 4 and R 5 , together with 
the nitrogen atom to which they are attached, represent a 1 -pyrrolidinyl group, a 1-piperidyl group, a 4- 
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hydroxy-1-piperidyl group, a 4-morpholinyl group, a 4-methyM-piperazinyi group, a 4-ethyl-1-piperazinyl 
group, a 4-phenyM-piperazinyl group, a 1-imidazolyl group or a 1-triazolyl group, and 

B represents an alkylene group having 2 or 3 carbon atoms or a group of formula -CH2 
CH(OR 6 )CH r , where R 6 represents a hydrogen atom, an alkanoyl group having 2 or 3 carbon atoms, or 
a substituted alkanoyl group having 3 or 4 carbon atoms and substituted by a carboxy group, 

or a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene group 
having 1 or 2 carbon atoms and R 7 represents a heterocyclic group bonded to D via a carbon atom in the 
heterocyclic group, said heterocyclic group being selected from pyrrolidinyl groups, piperidyl groups, mor- 
pholinyl groups and thiomorpholinyl groups which are unsubstituted or are substituted on at least one of 
a carbon atom and a nitrogen atom by at least one substituent selected from 

in the case of substituents on a carbon atom, alkyl groups having from 1 to 4 carbon atoms, 
hydroxy groups, alkoxy groups having from 1 to 4 carbon atoms, alkoxycarbonyloxy groups having from 
2 to 5 carbon atoms, alkanoyloxy groups having 2 or 3 carbon atoms, alkanoyloxy groups having from 12 
to 20 carbon atoms, carboxy-substituted alkanoyloxy groups having 3 or 4 carbon atoms in the alkanoyl 
part, carbamoyloxy groups, and mono- and di- alkylcarbamoyloxy groups in which the or each alkyl part 
is a methyl or ethyl group, 

in the case of substituents on a nitrogen atom, alkyl groups having from 1 to 4 carbon atoms; 
A represents an aikyiene group having from 2 to 7 carbon atoms. 

14. A compound according to Claim 1 or 13, wherein: 

R 1 represents a phenyl group which is unsubstituted or is substituted by at least one substituent selected 
from methyl groups, ethyl groups, hydroxy groups, methoxy groups, ethoxy groups, fluoromethoxy 
groups, difluoromethoxy groups, fluorine atoms, chlorine atoms, bromine atoms and cyano groups; 
R 2 represents a hydrogen atom; 

the group represented by -OR 3 is present at the 2-positton of the benzene ring (relative to the position 
of attachment of the group represented by A taken to be the 1 -position); 
R 3 represents 

a group of formula -B-NR 4 R 5 , 

where R 4 and R 5 are independently selected from hydrogen atoms, methyl groups, ethyl 
groups, benzyl groups and 2-hydroxyethyi groups, or R 4 and R 5 , together with the nitrogen atom to which 
they are attached, represent a 1-pyrrolidinyl group, a 1-piperidyl group, a 4-hydroxy-1 -piperidyl group, a 
4-morpholinyl group, a 4-methyl-1-piperazinyl group, a 4-phenyM-piperazinyl group or a 1-imidazolyl 
group, and 

B represents an alkylene group having 2 or 3 carbon atoms or a group of formula -CKfe 
CH(OR 6 )CH r , where R 6 represents a hydrogen atom, an acetyl group, a succinyl group or a glutaryl 
group, 

or a group of formula -D-R 7 where D represents a carbon-carbon single bond or an alkylene group 
having 1 or 2 carbon atoms and R 7 represents a heterocyclic group bonded to D via a carbon atom in the 
heterocyclic group, said heterocyclic group being selected from pyrrolidinyl groups, piperidyl groups, mor- 
pholinyl groups and thiomorpholinyl groups which are unsubstituted or are substituted on at least one of 
a carbon atom and a nitrogen atom by at least one substituent selected from 

in the case of substituents on a carbon atom, methyl groups, ethyl groups, hydroxy groups, 
methoxy groups, ethoxy groups, ethoxy carbonyloxy groups, isopropoxycarbonyloxy groups, t-butoxycar- 
bonyloxy groups, alkanoyloxy groups having 2 or 3 carbon atoms, alkanoyloxy groups having from 14 to 
20 carbon atoms, carboxy-substituted alkanoyloxy groups having 3 or 4 carbon atoms in the alkanoyl part, 
carbamoyloxy groups, and mono- and di- alkylcarbamoyloxy groups in which the or each alkyl part is a 
methyl or ethyl group, 

in the case of substituents on a nitrogen atom, methyl groups and ethyl groups; 
A represents an alkylene group having from 2 to 5 carbon atoms. 

1 5. A compound according to any of Claims 1 , 1 3 or 14, wherein: 

R 1 represents a phenyl group which is unsubstituted or is substituted by at least one substituent selected 
from methyl groups, ethyl groups, hydroxy groups, methoxy groups, ethoxy groups, difluoromethoxy 
groups, fluorine atoms, chlorine atoms, bromine atoms and cyano groups; 
R 2 represents a hydrogen atom; 

the group represented by -OR 3 is present at the 2-position of the benzene ring (relative to the position 
of attachment of the group represented by A taken to be the 1 -position); 
R 3 represents 

211 



EP0 600 717 A1 



a group of formula -B-NR 4 R 6 , 

where R 4 and R 5 are independently selected from hydrogen atoms, methyl groups, ethyl 
groups and 2-hydroxyethyi groups, or R 4 and R 5 , together with the nitrogen atom to which they are at- 
tached, represent a 1-pyrrolidinyl group, a 1-piperidyl group, a 4-hydroxy-1-piperidyl group or a 4-mor- 
pholinyl group, and 

B represents an alkylene group having 2 or 3 carbon atoms or a group of formula -CH 2 
CH(OR 6 )CH2-, where R 8 represents a hydrogen atom, an acetyl group, a succinyl group or a glutaryl 
group, 

or a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene group 
having 1 or 2 carbon atoms and R 7 represents a heterocyclic group bonded to D via a carbon atom in the 
heterocyclic group, said heterocyclic group being selected from pyrrolidinyl groups, 1-methylpyrrolidinyl 
groups, 4-hydroxy-1-methylpyrrolidinyl groups, piperidyl groups, 1-methylpiperidyl groups, morpholinyl 
groups and 4-methylmorpholinyl groups; 
A represents an alkylene group having from 2 to 5 carbon atoms. 

16. A compound according to any of Claims 1, 13, 14 or 15, wherein: 

R 1 represents a phenyl group which is unsubstituted or is substituted by at least one substituent selected 
from methyl groups, hydroxy groups, methoxy groups, eihoxy groups, difiuoromeihoxy groups, fiuorine 
atoms, chlorine atoms, bromine atoms and cyano groups; 
R 2 represents a hydrogen atom; 

the group represented by -OR 3 is present at the 2-position of the benzene ring (relative to the position 
of attachment of the group represented by A taken to be the 1 -position); 

R3 represents a group of formula -D-R 7 , where D represents a carbon-carbon single bond or an alkylene 
group having 1 or 2 carbon atoms and R 7 represents a heterocyclic group bonded to D via a carbon atom 
in the heterocyclic group, said heterocyclic group being selected from pyrrolidinyl groups, 1-methylpyr- 
rolidinyl groups, 4~hydroxy-1-methylpyrrolidinyl groups, piperidyl groups, 1-methylpiperidyl groups, mor- 
pholinyl groups and 4-methyl morpholinyl groups; 
A represents a tetramethylene group or a pentamethylene group. 

17. A compound according to Clai m 1 , selected from: 

3- Dimethylamino-1-t2-(4-phenylbutyl)phenoxy}-2-propanol; 
1-Methyl-2-[2-[2-(4-phenylbutyl)phenoxy]ethyl}pyrrolidine; 
1-Methyl-2-(2-{2-[4-(3-methoxyphenyl)butylIphenoxy}ethyl)pyrrolidine; 
1-Methyl-2-{2-[2-(2-phenylethyl}phenoxy]ethyl}pyrrolidine; 

4- Hydroxy-1-methyl-2-{2-[2-(2-phenylethyl)phenoxy]ethyl}pyrrolidine; 

1- Methyl-2-(2-{2-[2-(3-methoxyphenyl)ethyl]phenoxy)ethyl)pyrrolidine; 

2- (2-{2-[2-(3,5-Dimethoxyphenyl)ethyl]phenoxy}ethyl)-1-methyl pyrrolidine; 
2-(2-{2-[2-(3-Fluorophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine; 
2-(2-{2-[2-(3-Brornophenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine; 
4-Hydroxy-1^ethyl-2-(2-{242-(3-methoxyphenyl)ethyl]phenoxy}ethyl)pyrrolidine; 
2-(2-{2-[2-(3-Fluorophenyl)ethyl]phenoxy}ethyl)-4-hydroxy-1-methyl pyrrolidine; 
2-(2-{2-[2-(3-Difluoromethoxyphenyl)ethyl]phenoxy}ethyl)-1-methyl pyrrolidine; 
2-(2-{2-[2-(3-Difluoromethoxyphenyl)ethyl]phenoxy}ethyl)-4-hydroxy-1-methyIpyrro 
2-(2-{2-[2-(3,5-Dimethoxyphenyl)ethynphenoxy)ethyl)-4-hydroxy-1-methylpyrrolidine; 

1- Methyl-2-(2-{2-[2-(3-rTOthoxyphen^ 

2- {2-{2-[2-(3 > 5-Dimethoxyphenyl)ethyQphe 

2-(2-{2-[2-(3-Brorm)phenyl)ethyl]phenoxy}ethyi)-4-hydroxy-1-methylpyrrolidine; and 

2-(2-{2-[2-(2-Difluorometrioxyphenyl^ 

N,N-Dimethyl-3-[2-(4-phenylbutyl)phenoxy]propylamine; 

1-Methyl-3-[2-(4-phenylbutyl)phenoxymethyl]piperidine; 

N,N-Dimethyl-3-{2-[4-(3-methoxyphenyl)butyl]phenoxy}propylamine; 

1-Methyl-3-{2-[4-(3-methoxyphenyl}butyl]phenoxymethyl}piperidine; 

N,N-Dimethyl-3-{2-[4-(2-methoxyphenyl)butyl]phenoxy}propylamine; 

1- Methyl-2-(2-{2-[4-(2-methoxyphenyl)butyl]phenoxy}ethyl)pyrrolidine; 

2- (2-{2-[4-(3,5-Dimethoxyphenyl)butyl]phenoxy}ethyl)-1-methylpyrrolidine; 

3- {2-[4-(3,5-Dimethoxyphenyl)butyl]phenoxymethyl}-1-methylpiperidine; 
1-Methyl-3-{2-[4-(2-methoxyphenyl)butyl]phenoxymethyl}piperidine; 
1-Methyl-2-{2-[2-(5-phenylpentyl)phenoxy]ethyl}pyrrolidine; 
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1-Methyl-3-[2-(5-phenylpentyl)phenoxynnethyl]piperidine; 

1-Methyl-3^2-[5-(3-methoxyphenyi)pentyl]phenoxyrnethyl}piperidrne; 

1-Methyl-3-[2-(6-phenylhexyl)phenoxymethyl]piperidine; 

1-Methyl-342^6-(3-methoxyphenyi)hexyl]phenoxymethyl}piperidine;and 

3-{2-[5-(3,5-Dimethoxyphenyl)pentyl]phenoxymethyl}-1-methylpiperidine; 

and pharmaceutically acceptable salts and esters thereof. 

18. A pharmaceutical composition comprising a compound of formula (I) or a pharmaceutically acceptable 
salt or ester thereof, as claimed in any of Claims 1 to 17, in admixture with a pharmaceutically acceptable 
carrier or diluent 

19. Use of at least one compound of formula (I) or a pharmaceutically acceptable salt or ester thereof, as 
claimed in Claim 1, in the manufacture of a medicament for the treatment or prophylaxis of circulatory 
diseases in a mammal. 

20. Use according to Claim 19, wherein said compound is as defined in any of Claims 8 to 12. 

21. Use according to Claim 19, wherein said compound is selected from: 

3- Dimethylamino-1-[2-(4-phenylbutyl)phenoxy]-2-propanol; 
1-Methyl-2-{2-[2-(4-phenylbutyl)phenoxy]ethyl}pyrrolidine; 
1-Methyl-2-(2-{2-[4-(3-methoxyphenyl}butyl]phenoxy}ethyl)pyrrolidine; 
1-Methyl-2-{2-[2-(2-phenylethyl)phenoxy]ethyl}pyrrolidine; 

4- Hydroxy-1-methyl-2-{2-[2-(2-phenylethyl)phenoxy]ethyl}pyrrolidine; 

1- Methyl-2-(2-{2-[2-{3-methoxyphenyl)ethyl]phenoxy}ethyl)pyrrolidine; 

2- (2-{2-[2-(3,5-Dimethoxyphenyl)ethyl]phenoxy}ethyl)-1-methylpyrrolidine; 
2-(2-{2-[2-(3-Fluorophenyl)ethyl]phenoxy}ethyl>-1-methylpyrrolidine; 
2-(2-{2-[2-(3-Bromophenyl)ethyl]phenoxy}ethyl)-1-methyipyrrolidine; 
4-Hydroxy-1-methyl-2-(2-{2-[2-(3-methoxyphenyl)ethyl]phenoxy}ethyl)pyrrolidine; 
2-(2-{2-[2-(3-Fluorophenyl)e^ 
2-(2-{2-[2-(3-Difluoromethoxyphenyl)eth^ 

2-(2-{2-[2-(3-Difluoromethoxyphenyl)ethyl]phenoxy}ethyl)^hydraxy-1-methylpyrrolidine; 
2-(2-{2-[2-(3,5-Dimethoxyphenyl)ethy0phenoxy}ethylH-hydroxy-1^ethylpyrrolidine; 

1- MethyL2-(2-{2-[2-(3-rrethoxyphen 

2- (2-{2-[2-(3,5-Dimethoxyphenyl)ethyQ^^ 

2-(2-{2^2-(3-Brorm>phenyl)ethyl]phenoxy}ethylM-hydroxy-1-methylpyrrolidine; and 

2-(2-{2-[2-(2-Difluoromethoxyphen^^^ 

and pharmaceutically acceptable salts and esters thereof. 

22. Use of at least one compound of formula (I) or a pharmaceutically acceptable salt or ester thereof, as 
clai med in Claim 1 f in the manufacture of a medicament for the treatment or prophylaxis of psychosis in 
a mammal. 

23. Use according to Claim 22, wherein said compound is as defined in any of Claims 13 to 16. 

24 Use according to Claim 22, wherein said compound is selected from: 
N,N-Dimethyl-3-[2-(4-phenylbutyl)phenoxy]propylamine; 
1-Methyl-2-{2-[2-(4-phenylbutyl)phenoxy]ethyl}pyrrolidine; 
1-Methyl-3-[2-(4-phenylbutyl)phenoxymethyl]piperidine; 
N,N-Dimethyl-3-{2-[4-(3-methoxyphenyl)butylJphenoxy}propylamine; 
1-Methyl-3-{2-[4-(3-methoxyphenyl)butyl]phenoxymethyl}piperidine; 
N,N-Dimethyl-3-{2-[4-(2-methoxyphenyl)butyl]phenoxy}propylamine; 

1- Methyl-2-(2-{2-[4-{2-methoxyphenyl)buty1]phenoxy}ethyl)pyrrolidine; 

2- (2-{2-[4-(3,5-Dimethoxyphenyl)butyl]phenoxy}ethyl)-1-methylpyrrolidine; 
a-{2-[4-(3,5-Dimethoxyphenyl)butyl]phenoxymethyl}-1-methylpiperidine; 
1-Methyl-3-{2-[4-(2-methoxyphenyl)butyl]phenoxymethyi}piperidine; 
1-Methyl-2-{2-[2-(5-phenylpentyl)phenoxylethyl}pyrrolidine; 
1-Methyl-3-[2-(5-phenylpentyl)phenoxymethyl]piperidine; 
1-Methyl-3-{2-[5-(3-methoxyphenyl)pentyl]phenoxymethyl}piperidine; 
1-Methyi-3-[2-(6-phenylhexyl)phenoxymethyl]piperidine; 
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1-Methyl-3-{2-[6-(3-methoxyphenyl)hexyl]phenoxymethyI}piperidine; and 
3^2-[5-(3 ( 5-Dimethoxyphenyl)pentyl]phenoxymethyi)-1-methylpiperidine; 
and pharmaceutical^ acceptable salts and esters thereof. 

25. A process for the preparation of a compound according to any of Claims 1 to 17, comprising reacting a 
compound of formula (II): 




(in which: 

R 2 is as defined; 

R 1a represents any of the groups represented by R\ except that hydroxy groups (if any) are protected; 
and 

A* represents an alkylene group having from 2 to 8 carbon atoms or such a group in which at least one 
(and preferably only one) carbon-carbon single bond is replaced by a carbon-carbon double bond) 
with a compound of formula (III), (IV) or (VII): 



R4a 

Z B* N 




Z D R7a 

(VII) 

(in which: 

D is as defined; 

B' represents an alkylene group having from 2 to 6 carbon atoms; and R 43 and R 53 represents any of the 
groups represented by R 4 and R 5 , respectively, and such groups in which hydroxy groups (if any) are pro- 
tected or substituted; 

R 7a represents any of the groups represented by R 7 , except that any hydroxy group is protected and any 
heterocylic nitrogen atom is protected; and 

Z represents a hydroxy group or a group or atom capable of leaving as a nucJeophilic residue; 

and, if necessary, removing protecting groups; 

and, if necessary, any one or more of the following steps (i) to (viii): 

(i) converting a group of formula >C=C< in the group represented by A' to a group of formula >CH-CH<; 

(ii) converting a cyano group to a carbamoyl group; 

(iii) converting a group of formula 
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-CH 2 -CH-CH 2 
0 

to a group of formula -CH 2 CH(OH)CH 2 NR 4a R 5a , where R 48 and R 53 are as defined above; 

(iv) converting a group of formula -CHjCHtOHJChfeNR^R 58 to a group of formula -CH 2 CH(OR«) 
CH 2 NR 4a R 5a , where R* a , R 5 * and R 6 are as defined above; 

(v) alkylating a group of formula >NH; 

(vi) converting an alkoxycarbonyl group to a methyl group; 

(vii) converting an alkanoyl group to an alkyl group; and 

(viii) salif ying or esterif ying the product 
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